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In treating tlio Oatometopes I have in, main followed the selieme 
of Milne Edwards (Annales des Sciences ^^id^itelles for 1B52 and 1853) 
as modified by Dana, and I may intindwe this paper with a statement 
of the points at which it deviates from the former of those classical 
works. 

In the first place, following Dana and most subsequent authors, I 
have evicted the Telphusidse. With them must also go Oeearctnupus^ 
which is an undoubted Telphusoid, although it is persistently rai&ed 
with the Qeocarcinidas, 

Again I have followed the lead of Dana in his treatment of the 
Oonopdaceea of Milne Edwards, the genera of which a^ distributed 
among the Oeypodidie and the Sesarmine Grapsidas, while OonopJax itself 
is relegated to the Carcinoplacidss» 

This step necessitates a considerable enlargement of Milne Edwards' 
group of OarSinophicinas, and a.recoi»truotion of his Oeypodinm, and in. 
carrying this put I have in the main followed Dana’s admirable systemi. 

The isolation of Mydtiris sm in independent family, which Was first 
suggested by Dana, is here accepted, bnt at the same time t fully agree 
with Milne Edwards estimate of this singular fonn as a “ satellite ” df 
the Ooypodoids. 

. ■ Ti. 37 ' - 
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In grouping the genera of the Qrapsidss I have departed very little 
from the arrangement of Milne Edwards, who recognized — though his 
successors have ignored it — the independence of the Varuna group. 

1 have adopted Dana’s family of OeocardnidsB^ bnt with some 
hesitation, for Milne Edwards* estimation of the group as a subfamily 
of Qrapsidaa has much to recommend it. 

I gladly follow Milne Edwards in recognizing the Hymenosoma 
group as a Mhu prindpale not distantly related to the Ocypodes and 
quite distinct from and independent of the Pinnoteres group. 

As regards additions to the Catometopa as known to and recognized 
by Milne Edwards, I may mention the Rhizopinse (Stimpson, Miers), 
the HexapodinsB, the Palicidsa (which include OymopoUa formerly 
classed with the Dorippidm), and the new family PtenoplacidsB, 


From the system of Dana 1 would dissent only in separating the 
Hymenosoma^gronp from the Pinnoteridso ; in enlarging the Scopimerinse 
(siDotinss) at the expense of the Ocypodidse ; in splitting the Qrapsinas 
into two equal groups, — one round Qrapsus, the other round Varuna ; 
and in removing Oecarcinucus from the Geocarcinidas. 


The scheme of classification proposed by Miers seems to me to, 
too often, disregard natural relations without facilitating the recognition 
of species by way of compensation. 

The most conspicuous instance is the family Pinnoteridas^ in which 
we find Pinnoteres and its kindred included with such undoubted 
Ocypodoids as Dotilla and Soopimera, with Mictyris^ with Hymenosoma 
and its allies, and finally with Hexapus whose affinities are quite clearly 
with the Ehdzopinse. 

Again by the exclusion of Soqpimera and Dotilla and by the 
inclusion of the Gonoplacidse^ Mimu family of Ooypodidas becomes 
unnatural and incomplete. 

I follow Miers in treating the Bhizopinm as a subfamily of Oarcino-> 
placidae. 


Ortmann obviates some difficulties by separating Oonoplax and 
Ommatocarcinus from the Carcinoplacidse as a distinct family, and by 
altogether removing the Mymenosomidm from the Catometopes. By.the 
lattmf step his Pinnotei*idm gain in natural value, as they further do 
by the restoration of Scopimera and DotiUa to their plane among the 
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Ocjpodoids ; lo that both his Pinnoteridm aJad Oeypodida are far more 
natural families than those of Miers. I am doub^ul, howeveri whethei* 
Ortmaan has assigned its full rank to Mictyi*i$% or their proper place to 
the Hexapodinas. 


The Catometope crabs of the Indian fauna number about 140, of 
which 136 are noticed in the present paper. Of these, 31 are 
new to science, and include 2 species of LibysteSf 1 of Ps(^heticu8, 2 of 
Litochira, 1 of Notonyx, 1 of Ceratoplax, 1 of Typhlocarcinus^ 2 of 
Pinnoteres^ 3 of DotiUa^ 2 of Scopimera^ 1 of Cllatostomay 1 of Tylodiplax^ 
1 of JSlamena, 2 of Symenicus, 2 of Ptychognathus, 1 of Pyxidognaihus, 
3 of Staarma^ 2 of Palicus (Oyntopolia)^ and 1 of each of the following 
new genera, Typhloeareinodes (Rhizopinee), LamhdophaUui (Hexapodins^), 
and Ohasmocarcinops (Asthenognathinss). 

The new species are, for the most part, either little crabs that are 
liable to be overlooked, or inhabitants of depths which, though moderate, 
are inaccessible to ordinary collectoi's. 

As heretofore, most of the new species come from the copious collec- 
tions of the “ Investigator ” and will be duly figured in the lilvsUations 
of the Zoology of the R.LM.S. Investigator. 

Tribe CATOMBTOPA. 

Quadrilatera, Latreille (pt.), Fam. Nat. da R^gno Anim. p. 260. 

CatometopeSf Milne Fdwards (pt.). Hist. Nat. Crust. II. p. 1. 

Cancri (pt.), Ocypodes, Grapei, Pinnotheridsa, De Hoan, Faun. Japon. Ciuat. 

OcypodidXi Milne Edwards (pt.), Ann. Sci. Nat., Zool., (8) XVIIl. 1862, pp. 128, 

140. 

Chapsoidea^ Dana, U. S. Expl. Exp. Crust, pt. I. pp. 67, 306. 

Catomeiopat Miers, Challenger Bracfaynra, p. 216. 

Catomeioptif Ortmanu, Zool. Jahrb., Syst. VII. 1893-04, pp. 411, 688, plus 
Majoidea Hymenosomidw, p. 81 : and in Bronn’s Thier Reich, V. ii. Arthropoda, pp. 
1165, 1168, 1176. 

The carapace is variable, but commonly and typically it is trans- 
verse, more or less quadrate, with large branchial and small and 
indistinct hepatic regions and a broad front. The front also is variable 
in form, but typically it is much deflexed. 

The orbits, typically, occupy the whole or the greater pait of the 
anterior border of the carapace on -either side of the front. The 
typical fold of the antenuules is transverse ; but it may be oblique, or 
nearly vcrtioa!, and in a few cases there are no distinct fosm at all into 
which these appendages can fold. 

The epistome, typically, is exti-emely shoi*t, but ooeasionally it i« 
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of considei'able length. The bnocal orifice is topically, but by no 
means always, square cut. 

The palp of the external maxiilipeds usually articulates either at 
the summit, or at or near the external angle, of the merus ; but often, 
as in almost the whole family Gonoplacidse, it articulates distinctly at 
tlie antei-o-intemal angle. 

The genital ducts of the male usually perforate the sternum oppoBitc 
the last pair of legs : if, as happens in the family Gonoplacidse, they 
perforate the bases of the last pair of legs, they pass forwards to their 
destination in a groove in the sternum. 

The abdomen of the male is very often narit3w at its base and so 
does not cover all the space between the last pair of legs. 

The branchim are often fewer than 9 — from 8 to 6 — on either side : 
their efferent channels open on either side of the palate. 


The Gatometopa may be divided into 9 families. One of these, the 
Gonoplacid^, so closely approaches the Cyclometope family Xanthidm 
that such Xanthoid forms as Geryon and Oamptoplax have by some 
authors been included in it, while, on the other hand, some of its consti- 
tuent genera, such as Gonoplax and Oardnoplax, have been ranged among 
the Gyclometopes. 

Three other families, namely, the Grapsidse, the Geocar cinidse, and 
the Ocypodidse, include the typical Catometopes, upon which our general 
conception of the group is founded. 

The remaining five families are more or less aberrant, they are the 
Finnoteridm, the Mictyridse, the Hymenosomidse, the Palicidm, and the 
Ptenoplacidse, 

Of these aberrant families, the Finnoteridse ai« probably most nearly 
related to the Gonopladdse, the Mictyridse to the Ocypodidse, and the 
Palicidse to the Grapsidse. 

The true position of the Hymenosomidse appeal's to me to be still 
doubtful. Many authors place them near the Pmnoteridse and Mictyridse, 
and I think that their most natui'al place is alongside the Mictyridse. 
Ortmann alone boldly removes them from the Catometope grade al- 
together and unites them with the Oxyrhynchs, which I tliiiik is a 
decided mistake. 

There remains the family Ptenoplacidse, which includes the single 
species Ptenoplax notopus. This, though it has a superficial resemblance 
to Macrophthalmus, is remote from that genus in many important cha- 
racters, and, though it has no look of Hexapvs, yet shows an attraction 
to Hexapus and Lamhdophallus that can hardly be accidental. 
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The 9 families may be cbai^aoterized as follovrs, their compass in 
relation to the schemes of other antbors will be noted in the sequel 

Family GoNOPLACiDiK. Marine Catometopes closely resembling 
Cyclometopes. The palp of the external maxillipeds articulates at or 
near the antero-internal angle of the merus, never at the antero-eztemal 
angle or at the middle of the autenor border : the ezognath of the external 
maxillipeds is of normal size and is not concealed. The interantennular 
septum is a thin plate. The division of the orbit into two fossaa is not 
accented. 

Family Grapsidji:. Littoral (rock-haunting), or pelagic (dnft-weed 
and timber-haunting), or estuarine and paludine, or fluviatile, or rarely 
terrene Catometopes. The palp of the external maxillipeds articulates 
either at the antero-external angle, or at the summit, or at the middle 
of the anterior border of the merus : the exognath is either abnormally 
slender or abnormally broad. The interantennular septum is veiy broad. 
The division of the orbit into two fossse is accented. [Front of great 
breadth : carapace usually quadrilateral, with the lateral borders either 
straight or very slightly arched, and the orbits at or very near the 
iintero-lateral angles : the buccal cavern is square and there is generally 
a gap, which is often large and rhomboidal, between the external 
maxillipeds]. Male openings sternal. 

Family Geocakoinioa:, Terrene Catometopes (Land-crabs). The 
])alp of the external maxillipeds articulates either at the antero-external 
angle or at the middle of the anterior border of the meinis (but is 
sometimes, though never in any Indian species, completely hidden 
behind the merus) : the exognath is slender and inconspicuous (some- 
times more or less concealed) and sometimes cames no flagellum. 
The interantennular septum is very broad and the antennular fosse 
are narrow. The front is of moderate breadth and always strongly 
deflexed : the carapace is more or less transversely oval, the aniero^ 
lateral borders being strongly arched and the fron to- orbital border being 
very much less than the greatest breadth of the carapace. In all the 
Indian forms there is a wide rhomboidal gap between the external 
maxillipeds. Male openings sternal. 

Family Ooypodidje. Amphibious littoral and estnariue crabs, 
burrowing, and commonly gregarious. The palp of the external maxil- 
lipeds is coarse, and articulates at or near the antero-external angle of 
the merus : the exognath is generally sleuder and often more or less 
concealed. The interantennular septum is generally bi'oad,. but in one 
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subfamily {Macrophihatminm) is a thin plate. The front is usually of no 
great breadth, and is often a narrow lobe moi'e or less deflexed. The 
orbits occupy the whole anterior border of the carapace outside the 
front, and their outer wall (between the far ends of the upper and 
lower borders) is often defective. The buccal oavera is usually large 
aud a little narrower in front than behind, the external mazillipeds 
Biio foliaceouB and usually completely close it, but if they do not they 
never leave between them a wide rhomboidal space exposing the 
mandibles. The abdomen of the male is narrow. Male openings 
sternal. 


Family Pinnoteridj;. Small crabs, usually living as commensals 
in the mantle-cavity of Bivalve Mollusks or Ascidians, in the cloaca of 
Holothuriaos, in worm-tubes, or in coral-stocks, and hence often 
exhibiting degeneration of some of the organs of special sense. The 
external mazillipeds vary : the merus, though often very large, is never 
quadrilateral, and never carries the palp distinctly at the antero> 
internal angle : the ischium is often small, and is sometimes absent or 
i iidisiinguisliably fused with the merus, in which case the merns lies 
with its long axis directed obliquely or almost transversely inwards : 
the exognatb is small and more or less concealed. The iuterantennular 
septum, when distinguishable, is a thin plate. [The front is narrow, 
the eyes and orbits very small, the cornece sometimes obsolescent : 
the antennules and antennae ai*e usually very small and cramped. The 
buccal cavern is short and of great breadth, being commonly semi- 
circular in outline. The male abdomen is very nairowj. Male 
openings sternal. 


Family Micttrjdje. Amphibious Catometopes resembling the 
Ocypodidss in habits. The buccal cavern is of enormous size and is 
completely closed by the enormous foliaceous convex external maxil- 
lipeds, whose coarse palp articulates with the antero-external angle 
of the merus, and whose short slender exognath is entirely concealed 
and camdes no flagellum. The interantennnlar septum is narrow. 
The orbits are represented by a small post-ocular spine, tlie eyes being 
quite unconcealed. [Carapace elongate-globose : front a narrow decli- 
vottS lobe : the rudimentaiy antennular flagella fold nearly vertically, 
aaid are a good deal concealed by the front : the abdomen of the male 
iWeembles that of the female and covers the giwater part of the sternum. 
No membranous spaees (tympana) on the meropoditOs of the legs or on 
tha ateruum]. Male openings sternal. 
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Fftmily Htmbnosomim. Small manna and estnaHna CatometopeR 
having a cnrious niiperficial renemblance to soma of the Oxjrhynah 
crabs of the Inachine subfamily^ a resemblance heightened by the fact 
that the epistome is sometimes nearly as long as broad. The palp of 
the external maxillipeds articulates near the antero-external angle of 
the merus, but as the antero-internal angle of the merua is sometimes 
truncated the true relations of the palp are often not quite clear : the 
exognath is slender and partly or entirely concealed. There are no 
orbits and the eyes are exposed and little retractile. [Carapace thin, 
flat, triangular or subcirculai', not very well calcified, usually produced 
to form a horizontal rostrum. Antennulav fossae shallow and ill defined. 
Antennal peduncle slender. Buccal cavern square, the ischium of the 
external maxillipeds well developed]. Male openings sternal. 

Family PALiciDjE. * Small Catometopes having a sort of Dorippe 
appearance. The Indian members of the family are found among coral- 
and shell-shingle, at a moderate depth, and have a kind of protective 
resemblance to an eroded flake of coral rock. The external maxillipeds 
close the buccal cavern ventrally but not anteriorly : their merus is a 
very small joint articulating with the retreating antei*o-external angle 
of the ischium, and carrying the palp at the middle of the oblique-lying 
anterior (or inner) border, their exognath is not concealed and is rather 
broad. The interantennular septum is a thin plate. Tlie orbit has 2 or 
3 deep gaps in the upper border. Front of moderate brondfh, little or 
not at all defiexed : antennal flagella of good length ; epistome absent : 
abdomen of male narrow. Compared with the other 3 pairs, the 4tth 
{last) pair of legs, which are dorsally situated, are rudimentary in all the 
Indian species. Male openings sternal : female openivgs placed far 
forward on the sternal segment coiresponding with the first pair of amlmla- 
tory legs (2nd porseopods). 

Family PTiSNOPLACiDiE. Represented by an aberrant Catometope 
found only in Indian Seas at a depth of 100 to 250 fathoms. The 
external maxillipeds are slender and snbpediform, not nearly coverixig 
the buccal cavity : their palp articulates with the summit of the slendi^ 
merns : their exognath is of normal size and form, and is not concealed. 
The interantennular septum is a thin rudimentaiy plate. The orbits 
are very incomplete below. The front is a narrow, little defiexed lobe. 
No distinct autennular fossee. Antennal flagella of good length. No 
epistome. Abdomen of male narrow. Compared with the other 3 
pairs, the last (fourth) pair of legs are rudimentary^ being also placed close 
together dorsally : the last segment of the sternum is also rudimentary. 
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The male openings are in the bases of the last pair of legs but the ducts 
run forward in a sternal gioovo. 


Most of these families can be further split into subfamilies^ as is 
shown in the following scheme : — 

Family GONOPLACID^, Dana. 

Gonoplaciens, Milne Edwards (pi.), Hist. Nat. Criist. IT. 56. 

Oonoplcte^s Canc^roides plas Carcinoplacinip, Millie Edwards, Ann. Sci. Nat. 
Zool. (3) XVIII. 1862, pp. 163, 164. 

Gonoplacidse, Dana, U. S. Expl. Ezp. Grnst. pt. I. pp. 808, 310. 

Carcinoplacinx plus Gonoplacinx plnB Heuapodinafij Miers, Challenger Brarhyurn, 
pp. 222, 237, 275. 

Garcinoplacini, Ortmann, Zool. Jahrb., Syst., VII. 1893-94, p. 683. 

Careinoplacidx plus Gonoplacidm plus ffce/ipodnicT, Ortmann in Bronn’s Tliier 
Beich, ionu eit. pp. 1176, 1176, 1177. 

This family may be divided into the t5 following subfamilies : — 

Subfamily I. P.seudorhomhilin.k {Onrcinoplacijm Miers^ Cnrcino- 
placid^ Ortmann). Carapace Xanthoid, the regions seldom Avell 
defined : front usnally of good breadth and square eat, oft-en little 
deflexed : eyes and orbits of normal size and form, the eyes well 
pigmented and the eyeatalks normally movable except in certain deep- 
sea genera : the antennnles fold transversely : antennal fiagella of fair 
length. Bpistome well defined : buccal caveim square-cut and nsiially 
completely closed by the external raaxillipeds, which have a subquadrnic 
merns. The base of the male abdomen covers the whole space between 
the last pair of legs. Male openings not sternal. 


Subfamily II. Gonoplacikjc (Gonoplacinse Miers, Oonoplacidse 
Ortmann). The anterior border of the subquadrate cam pace is entirely 
oocupied by the squaie-cnt front and orbits, the front being either 
narrow or of fair breadth, and the orbits being long naiTow trenches for 
the elongate eyestalks. In other respects similar to the Pseudorhom- 
bilins^. 


Subfamily III. Pkionoplaoinjc (not represented in India). Differs 
from Psmilorhomhilinm only in the form of the male abdomen, which is 
not broad enough at base to cover all the space between the last pair 
of legs. 
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Subfamily IV. Rhizopine (Bhizopinse Miers, Orfcmaiin). With 
the exception of one species (Notonyx nitidus) die eyestalks are fixed, 
and very often the “ cornea ” is minute or obsolete : the lower boi'der of 
the orbit has a tendency to run downwards towards the epistome. The 
carapace usually has its anteio-lateral corners cut away and rounded 
ofl: : the front may be square-cut and bi*oad, but is more often narrow 
and more or less distinctly bilobed and defiexed. The antennules may 
be of fair size and transversely folded, but more often, owin" to tlie 
narrowness of the front, they are cramped, and fold obliquely : some- 
times they cannot be folded in their fossse at all. Antennal flagella 
usually short. The epistome may either be well defined and prominent, 
O!' ill defined and snnkon. The buccal cavern may be squarish, but it 
often is decreased in breadth anteriorly : the external maxillipeds have 
a square merus and may completely close the buccal cavern, or there 
may be a gap between them. The male abdomen does not neaily cover 
the space between the last pair of ambulatory legs. Male openings 
sternal. 

Subfamily V. Hexapodixa* {Pinnotemdit^Hexapodinfje Miors, 
Ortmann), Only three pairs of legs besides the chelipeds^ the last sogme^it 
of the sternum also aborted. Carapace miicli broader than long with the 
antero-laferal corners cut away and rounded off. Front narrow : eyes* 
orbits and antennie small : the antennules fold transversely. Mpistome 
well defined : buccal cavern with the sides a little anteriorly- convergent, 
or not, nearly closed by the cxtornal maxillipeds, whose merus is either 
quadrate oi has the antero-external angle rounded off. The male abdo- 
men docs not nearly fill the space between the last pair of ambulatory 
legs. Male openings sternal. 

Family PlNNOTElilD^:, Edw. 

Pinnoihcridie, iJe Uaan (pari), Fauu. Japon., Crust,, pp, G, 34. 

Pinnoth6rienSy Milne Edwards (part), Hist. Nat. Crust. II, 28. 

PinnoiherinXt Milue Edwards, .Ann. Sci. Nat. Zool. (3j NVIII. 1852, p. 188, and 
XX. 1853, p. 216: Dana, U. S. Expl. Exp., Crust, pt. I. pp. 378,879: Miers, 
Challenger Erachyura, p. 274: Ortm.-mii, Zool. .lalirb., Syst., Vll. 1893-94, p. 691 ; 
and in Bronn’s Thier Reich, iom. cit. p, 1177. 

I pi'opose, with some diflldencc, as I have not examined enough of 
the forms included, to divide this family into 4 subfamilies : — 

Subfamily I. PiNNOTERiNJii. Ischium of the external maxillipeds 
cither rudimentary, or indistinguisbably fused with the merus to form a 
single piece which is usually oblique, sometimes transverse. Usually 
the carapace is not transverse and the palp of the external maxillipeds 
not so large as the merus-ischium. 

J; n. 38 
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Subfamily II. Pinnotherelin£. Ischium of the external maxil* 
lipeds distinct and independent, but smaller than the merus, the latter 
joint little oblique. Usually the carapace is broadly transverse, and 
often the palp of the external maxillipeds is the largest part of these 
appendages. 

Subfamily III, Xenophthalminj*:. Ischium of the external maxil- 
lipeds distinct, as large as or larger than the merus, the latter joint 
little oblique, the palp of ordinary size. The orbits are na'tTOio chinks 
situated dorsally loiih their long axis at right angles to the anterior border 
of the carapace. 

Subfamily IV. Asthenoonathinje {Asthenognathidse Stimpson). 
External maxillipeds weak and slender, not nearly meeting across the 
buccal cavern, the ischium distinct and larger than the merus, the palp 
of ordinary size. Eyes in the normal position. 

Family GRAPSID^, Dana. 

OrapsoidienSf Milne Edwardf), Hist. Nat. Grnst. II. 6S. 

Grapsimej Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIII. p. 136 and XX. 
p. 163. 

Grapsulypt Dana, U. S. Expl. Exp., Crnat. p. 329 : Miers, Challenger Brachyura, 
p. 252 ; Orfcmann, Zool. Jahrb., Syst., VII. 1893-94, p. 699, and in Bronn's Thier 
Reich, tom, cit. p. 1177. 

This family can be divided into four well cliaracterized subfamilies 
as follows : — 

Subfamily I. GaAPSiNiE {OrapsaceUf Edw., Grapshise in part, 
Dana, Kingsley, Miers, Ortmann). Front strongly deflexed ; the lower 
border of the orbit runs downwards towards the buccal cavern : antennal 
flagellum very short: the external maxillipeds leave a wide rhomboidal 
gap between them, they are not traversed by any oblique hairy crest, 
their palp articulates at the antero-external angle of the merus, and 
their oxognath is very slender and is exposed throughout. The male 
abdomen fills all the space between the last pair of ambulatoiy legs. 

Subfamily II. Varunin^. (Varunacea and Cyclograpsacea part, 
Milne Edwards; Grapsinae in part, Dana, Kingsley, Miers, Ortmann). 
Front moderately or little deflexed, sometimes suhlaminar : the sub- 
orbital crest, which supplements the defective lower border of the orbit, 
is rather distant from the orbit and usually runs nearly in a line with 
the anterior border of the epistome : antennal flagellum usually of good 
length : the external maxillipeds do not often gape widely, though 
usually there is something of a gap, they are not traversed by any 
oblique hairy crest, their palp articulates with the middle of the 
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anterior border of the merns, and their exognatb is generally broad and 
is exposed throughout. The male abdomen, though not narrow, rarely 
covers all the space between the last pair of ambulatory legs. 

Subfamily III. SesARMiNit:. (Sesarmacea and Gyclograpsacea part, 
Milne Edwards; Sesarminso^ Dana, Kingsley, Miers, Ortmann). ' Front 
strongly deflexed : the lower border of the orbit commonly runs down- 
wards towards the angle of the buccal cavern: the external maxillipeds 
leave a wide rhomboidal gap between them, an oblique hairy crest 
traverses them from a point near the antero-external angle of the ischium to 
a point near the antero^internal angle of the merusy their palp articulates 
either at the summit or near the antero-external angle of the merus, 
and their exognath is slender and either partly or almost entirely 
concealed. The male abdomen either fills or does not quite fill all the 
space between the last ^air of ambulatory legs. Antennal fiagella 
variable. 

Subfamily IV. Plagdsiin^. (Plagusiaceay Milne Edwards ; PZa- 
gusiinsBy Dana, Kingsley, Miers, Ortmann). The front is cut into lobes 
or teeth by the antennular foss&>, which are visible in a dorsal view as 
deep clefts : the lower border of the orbit curves down into line with 
the prominent anterior border of the buccal cavern : the external 
• maxillipeds do not completely close the buccal cavern but thej' do not 
leave a wide rhomboidal gap, they arc not traversed by any oblique 
hairy crest, their palp articulates near the an tero- external angle of the 
merus, and their slender exposed exognath has no flagellum. The 
antennal flagella arc short. The male abdomen fills all the space 
between the last pair of legs. 

Family GEOOARCIN1D.^E, Dana. 

Gccarciniens, Milne Edwards, Hist. Nat. Crust. 11. IG. 

Gecarcinacea, Milne Edwards (pt.), Ann. Sci. Nat., Zool., (3) XX. 1853, p. 200. 

Gccarcinidscy Dana (pt.), U. S. Espl. Exp. Crust, pt. I. p. 374. 

Gtocarcinidip, Miers, Challenger Braebyura, p. 21G. 

Qccarcinidae, Ortmann (pt.), Zool. Jahrb. Syst. Yll. 1893-94, pp* 699, 732, and in 
Bronn’s Thier Beioh, tom. cit. p. 1178. 

1 think it inadvisable to subdivide this small group, which Milne 
Edwards, with more justice, regarded as itself only a subfamily of the 
Grapsidse. 

Oecarcinucus is a Telphiisoid and should not be referred here. 
Epigrapsus and Grapsodes, if they are distihct from one another, belong 
here rather than to the Grapsidse. 
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Family PALICID-<45 {vel Cymopolid.®). 

This little and aberrant family is probably best treated as an 
appendage to the Grapsidm. 

Family 0C7P0DIDiK, Ortmanu (pt.J. 

OcypodienSi Milne Edwards, Hist. Nat. Crust. II. p. 30. 

OcypodinXf Milne Edwards, Ann. Sci. Nat. Zool. (3) XVllI. 1852, p. 140, plus 
Gvnoplaces Vigils (pt.), p. loo, 

Macroplithalmidii\ Dana, U. S. Expl. Exp. Crust, pt. 1. pp. S08, 312. 

Ocypodinx, Miers (pt.), Challenger Brachynra, p. 236, and Myclirinir (pt.), p. 27o. 

Ocypodt da?, Ortmann (pt.), Zool. Jahrb., Sy si., VII. 1893*94, pp. 700, 741 ; and 
in Broim’s Thier Reich, tom. cit., p. 1179. 

In the treatment of this family nothing can be added to tlie schenic 
of Dana, 'where they are divided into 3 sub-families as follows : — 

Subfamily I. Ocypodijj® {OcypodiaCiU Ordinaires Edw., Ocypodin^e 
Dana (pt.), Miers (pt,), Ortmaim). Carapace deep, subquadrilaterah 
the regions seldom well defined : froiit narrow deflexed, commonly a 
mere lobe between the long eyestalks : antennular flagellnni small, 
folding obliquely or aimo.st vertically, the interantennular septum 
broad : the external maxillipcds completely close tlie buccal cavern, 
their exognath is inconspicuous but is not, or not entirely, concealed, and 
may either have, or be destitute of, a flagellum : chelipeds remarkably 
unequal either in both sexes or in the male only. There is an orifice or 
recess^ the edge of ichich is thickly fringed with hait\ between the bases of 
the 2nd and lird pairs of true legs, 

Subfamily II. Sc;oiuajJiiu:N".i: \^(Jcypodiaccs G lob ulaires Kdw.^ Dot in m 
Dana, Myctirivoe (pt.) Miers, Ortmaiiii), Carapace very deep, cuboidal 
or globose : front nairow deflexed, commonly a mere lobe : antennular 
flagellum rudimentary, folding nearly vertically and bidden beneath 
the front, interantennular septum broad : buccal cavity large, sometimes 
enormous, completely closed by the external maxillipcds which are 
commonly very promiiieut and have small linear concealed exognatlis 
with or without a flagellum : chelipeds equal or subcqual in both sexes. 
Orbits shallow. Curious membranous spaces known as “ tympana ’* exist 
on the meropodites of the legs and often of the chelipeds also ; and some- 
times on some of the segments of the st&)'num. No hairy recesses between 
the bases of the 2nd and 3rd pairs of time legs. 

Subfamily III. MACKOPHTHALMiNiK. ( Qonoplucos Vigils pt. Edw., 
MacrophtJialminm Dana, Miers, Ortmann). Carapaco tksually quadri- 
lateral, broader than long (sometimes more than twice as bix)adas long), 
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flattisli and not very deep, the regions nsaally well define : front 
variable* but never very broad : antennnles witli a well developed flageU 
lam that; folds transversely, interantennalar septum very narrow .* 
eyestalks usually elongate : the external maxillipeds do not always meet 
across the buccal cavern, though the gap between them is never very 
wide, their exognath is not, or not entirely, concealed and has a flagel- 
lum ; chelipecls usually subeqiml. No special recess between the bases 
of any of the legs. 


Family MICTYRID^E, Dana. 

Finnothtlrie aSj Miluc Edwards (pt.), Hhi. Nat. Cmst. If. 39. 

MyctiroideOf Milue Edwards, Aiiu. Sci. Nat., Zool., (3) XVIIl. 1852, p. 154. 
Mictyridie, Dana, U. S. £xpl. Exp., Crust, pt. I, pp. 309, 389. 
Pintioilieridvc-Myctirinset JVliera (pi.), Challenger Brachyura, p. 275 ; Ortinauu 
(pt.) in Bronn’s Thier Beich, torn, ciV., p. 1179. 

Ocypodida’^MyctirimVy Ortmann (pt.), Zool. Jahrb., Syst. YIL 1893-94, pp. 742, 

747. 

, There can be little question that Milne Edwards was right in 
reckoning Miefyris iis a ** satellite ” of the Ocypodidse, or that Dana’s 
plan of separating them as a distinct family is folly justified. The 
affinities which several authors find between MictyrUfind the Pinnoteridss 
are by no means easy to recognize. 


Family HYMENOSOMID^, Ortmann. 

Piiuiothcricnsj Milne Edwards (pt.). Hist. Nat. Crust. IJ. 39. 

Hymenosominst'i Milne Edwards, Ann. Sci. Nat , Zool. (3) XX. 1853, p. 221. 

Pinnotheridne-HymenicinXt Dana, U. S. Expl. Exp., Crust, pt. I. pp. 379, 384. 

Pinnotluridic-UyvicnoisaniinXf Miers, Challenger Bruchyura, p. 275. 

Majoidea-Hymenosomidik', Ortmann, in Bruiiu’s Thipr lom. cit., p. 1168. 

Three types seem to be distinguishable in this family : in one (e.g, 
Hymenosoma) there is no epistome and the external maxillipeds almost 
encroach on the bases of the aiitennules, which iipivendages are not 
concealed by the front; in the second (e.g. there is an 

epistome of considerable length, but the antennules are still uncon-r 
cealed by the front ; in the third (e.gr. Hymemcu$) there is a long 
epistome and the antennules are quite concealed by the front. 

Family PTENOPLACID./i!;. 

This famHy has no very- clotje-connesmiis with -any of the others 
although it is an undoubted Catometopc. ^ 
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The following is a list of all the Catometope genera known to me 
arranged according to the foregoing scheme. As in previous papers, the 
genera kuown to me by autopsy are marked with an asterisk, and all 
the Indian genera are printed in ix)man type. 

Family GONOPLACIDAE, Dana. 

Subfamily I. PsEunoKHOHBiLiNiE, nov. 

? Bracliygra^psus^ J. S. Kingsley, Proc, Ac. Nat. Sci, Philad. 1880, 
p. 203. 

Bathyplax, A. Milne Edwards, Bull. Mus. Comp. Zool., VIII, 1880- 
81, p. 16 : Miers, Challenger Brachyura, p. 230. 

? Camptandrium^ Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, 

p. 106. 

* Carcinoplax ( = Cartonotu8). 

* Catoptrus ( =■ Goniocaphjra). 

? Oryptocoeloma^ Miers, Zool. H. M. S. Alert, p. 227. 

* Eucrate. 

Freyvillcay A. Milne Edwards, Bull. Mus. Comp. Zool. VIII, 1880- 
81, p. 15. 

HeteroplaXy Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 94. 

* Libystes. 

* Litochira. 

* Pilumnoplax. 

* ? Platypilumnus. 

* Pseudorhombila. 

* Psopheticus. 

Subfamily II, PRiOKOPLACiNiB, nov. 

EucratoplaXi A, Milne Edwards, Bull. Mus. Comp. Zool. VIII, 
1880-81, p. 17. 

Eucratopsis; Smith, Amer. Journ. Sci* XLVllI, 1869, p. 391, and 
Trans. Connect. Acad. 11. 1871-73, p. 35. 

Euryplaxy Stimpson, Ann. Lyc. Nat. Hist., New York, VII, 1862, 

p. 60. 

Qlypioplax, Smith, Trans. Connect. Acad. II, 1871-73, p. 164. 
Oediplaxy Mary J. Rathbun, P. TJ. S. Nat. Mus. XVI, 1893, p. 241. 
Fanoplax, Stimpson, Bull, Mus. Comp. Zool. II, 1870-71, p. 151. 
Frionqplax^ Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIII, 
1852, p. 163. 

SpeocarcinuSf Stimpson, Ann. Lyc. Nat. Hist., York, VII, 1862, 
p.S& 
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Subfamily 111. Gonoplacina, Miers. 

* Gonoplaxi Leacli, Trans. Linn. Soc. XT, 1815, p. 323 : Miers, 
Challenger Bracliyura, p. 245. 

Oinmatocarcimis, White, in Voy. H. M. S. Rattlesnake, 11, p. 393 ; 
Miers, Challenger Brachyura, p. 246. 

Subfamily IV. Rhizopin/E, Stimpson, Miers. 

* Camatopsis. 

* Ceratoplax. 

? Ghasmncarcinus^ Mary J. Rathbun, Bull. Nat. Hist, Iowa, 1898, 
p. 284. 

* Hephthopelta. 

* Notonyx. 

Rhizopa^ Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 95. 

* Scolopidia (=H3^pophthalmus). 

* Typhlocarciiius. 

* Typhlocarcinodes. 

* Xcnophthalmodes. 

Subfamily V. Hexapodinj;, Miers. 

. Amorphopus^ Bell, Journ. Linn. Soc., Zool., Ill, 1859, p. 27. 

** Ilexapns^ Dc Haan, Faun. Japon. Crust., p. 35. 

* Lambdophallus. 

Thatmastoplaa:, Miers, Ann. Mag. Nat. Hist. (5) VI IT, 1881, 

p. 261. 


Family PINNOTEBID^, Bdw. 

I? Subfamily 1. PiNNOTERiNiE, nov, 

Crijptophrys, Mary J. Rathbun, P, U. S. Nat. Mus. XVI, 1893, 

p. 250. 

Dissodactylus, S. I. Smith, Trans. Connect. Acad. II, 1871«73, p. 172. 

Rurckheimia^ de Man, Zool. Jahrb., Syst., 1889, p. 442. 

Fahia^ Dana, Proo. Ac. Nat. Sci. Philad. 1851, p. 253, and TJ. S. 
Expl. Exp., Crust, pt. 1. p. 382. 

Holothuriophilus^ Nauck, Zeits. Wiss. Zool. XXXIV, 1880, 

pp. 24, 66. 

Ostracoteres, Milne Edwards, Ann. Sci. Nat., Zool., (3) XX, 1853, 
p* 219. 

f Parapinniica, Holmes, Proo. Calif* Acad. IV, 1893-94, pp. 565, 687* 
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Pitmaxodes, Hellei^ Novara Crust., p. 67. 

* Piniiofccres. 

? ScleropldXf Mary J. Rathbun, P. U. S. Nat. Mus. XVI, 1893, 
p. 250. 

* Xantliasia. 

? Subfamily II. Pinsotherelin.*:, nov. 

? Mnhtcosoma, 6e Man, Notes Leyden Mus. T, 1879, p. 67. 

Oinsfhopnn, Mary J. Ratlibnn, P. U. S. Nat. Miis. XVI, 1893, 
p. 25J. 

PiunLxa, White, Aim. Mag. Nat. Hist. XVIII. 1846, p. 177 
( ^ Tnhicoln^ Lockington, Proc. Calif. Acad. VII. 1876, p. 55). 

T'mnofhn'eJin, Milne Edwards and Lucas, in Voy. Amer. Merid.. 
Crust, p. 24 (LS4 i). 

Piteiidopinnixii, Ortinann (ii^r Holmes^ Zool. Jahrb., Syst. VJI, 
1894, p. 694. 

* Tetrias. 

Tnfodgnamin, Ortmann, Zool. Jahrb., Syst. VIT, 1194, p. 692. 

? Subfamily III. Xesophthalmin^:, nov. 

* XeMOplithalniii.s. 

? Subfamily IV. AsTiiEXOrj\ATnix.f:, Stimpson. 

AsihmioffHiithufi, Stimpson. Proc. Acad. Nat. Sc», Philad. 1858, p. ]07. 

* Clmsnioc;ircinop8. 

Family OCYPODID.^, Ortmann, emend. 

Subfamily I. Ocypodina:, Dana. 

Acanlliophtsr, Milne Edward.s, Ann, Sci. Nat, Zool. (3) XVIII, 1852, 
p. 151. 

* Gela.simus. 

*JTelperiffft, Dana, Amer, Jonrn. Sci.. (2) XIT, 1851, p. 286, and 
U. S. Expl. Exp., Crust, pt. I. p. 319. 
f Ocypoda. 

Subfamily IT., MACROPJirHAi.MiNiE, Dana. 

* Clistostoma. 

c Chsenosiomn , Stimpson, Proc. Ac. Nat. Sci. Pliilad. 1858, p. 97. 

Fttplax, Milne Edwards, Ann. Sci. Nat., Zool., (3) XVJIT, 1852, 
160 ; Miers, Challenger Brachyura, p. 251. 
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BemiplaXt Heller, Novai’a Crust. p.40: Miers, Challenger Brachjura, 
p. 250. 

''^Macrophtlialmus. 

Paraclistostoma, do Man, Zool. Jahrb., Syst., VIII, 1895, p. 680. 
*Tjflodiplax. 


Subfamily III. ScoPiMERiNiE. 

*Dotilla { = Doto, De Hoan). « 

Ilijnpla.rt Stimpfion, Proc. Ac. Nat. Sci. Pliilad. 1858, p, 98. 
*Scopimern. 

^Tympanomcrus ( = 7>mpippe, de Man). 


Family MTCTYRTD-^, Dana. 


Family HYMRNOSOMlDiE, Ortmani:. 

♦Flameno. 

Flamenopsis, A, Milne Edwards, Nonr. Arcliir. du Mus. IX, 1873, 

p. 321. 

*JTaUcarcinH8, White, Ann. Mag. Nat. Hist. XVIII, 1846, p. 178 : 
Miers, Challenger Bracliyiirn, p. 280 Liriopea^ Cay, Hist. Fis. Chile, 
j»t. III. Zool. p. 158. 
meuicus. 

* Hymenosoma, Leach, Milne Edwards, Hist. Nat, Crust. IT, 35 : 
Miers, Challenger Braohyura, p. 279. 

Jthynclioplax^ Stimpson, Proc. Ac. Nat. Sci, Philad. 1858, p. 109. 
■*Trigonophix. 


Family GRAPSID.^B, Dana. 

Subfamily T, Grapsin*, Dana (pt.). 

*??? Epigrapsns. 

*Geograpsus. 

^Qoniopsisy De Haan, Fann. Japon. Crust., p. 33 (pt.) : Miers, 
Challenger Brachynra. p. 266. 

♦Qrapsus. 

*Leptograp8USy Milne Edwards, Aim, Sci. Nat., Zool., (3) XX, 1853, 
p. 171 : Miers, Challenger Brachyura, p. 257 (sub-genus of Orapstts)^ 

* Metopograpsn s. 

Orthograpsusy Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, p. 194 
(sub-genus of Orapstts), 

J. n. 39 


3 # 
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^Pficbygrapsus. 

PertgrapsuSf Heller, V'eih. zool.-bot. Ges. Wien, XII, 1862, p, 522, 
and Novara Crust, p. 48. 

Subfamily II. Vaeunin-E, nov. 

? Acniasoplcura^ Stimpson, Proc. Ac. Nat. Sci. Pliilad., 1858, p. 105. 

De Haaii, Faun. Japon., Croat., p, 34, 1835: Miers, 
Challenger Bracbyura, p. 264 (=: Heterograpstis, Lucas, Expl. Sci. Algeric, 
Anim. Artie. I, p. 18, 1849 : =^HemigrnpsuSt Dana, Amcr. Journ. Sci. 
(2) XII, 1851, p. 288, and IT. S. Expl. Exp., Crust., pt. I. p. 348). 

*Cyrfograpsus, Dana, Ainer. Journ. Sci. (2) XIT, 1851, p. 288, and 
U. S. Expl. Exp., Crust., pt. I, p. 351. 

*Erioc7iir, De fiaan, Faun. Japon. Crust, p. 32. 

EacJniograpsns, A. Milne Edwards, Bull. Miis. Comp. Zool., VIII, 
1880-81, p. IS ; and Milne Ednrards and Bouvier “ Jlirondelle ” (Monaco) 
Crust., Brachyure.s et Anomurea, p. 46. 

GlyptograpsnSf S. I. Smith, Trans. Connect. Acad. II, 1871-73, 
p. 153.' 

*riancBy Leach, Malac. Pod. Brit., Expl. of pi. xxvii, figs. 1-3, 1815 
( =Nnutilograpsu8f Milne Edwai’ds, Hist. Nat. Crust. II, 89, 1887.) 

Platijchirograpsus^ de Man, Zool. Anz. 1896, p. 292, and Mitteil Nat. 
Mus. Hamburg, XIII, 1896, p. 95. 

Platygrapsns, Stimpson, Proc. Ac. Nat. Sci. Philad. 1658, p. 104: 
Miers, Challenger Brachyura, p. 263 {^Platynorns, De Haan, Faun. 
Japon., Crust., p. 34). 

*Pse7idograpsus, Milne Edwards, Hist. Nat. Crust. II, 81 : Mier.s, 
Challenger Brachyui’a, p. 261 {^Parliysiomum ^ Nauck, Zeits. AVis.s. 
Zool. XXXIV, 1880, p. 67). 

*Ptyohognathus (^^Gnathograpsus^ A. M. TA^.^Coeloclnriis^ 
Nauck). 

*Pyxidognathus. 

TJtica^ White, P. Z. S, 1847, p, 85, and Ann. Mag. Nat. Hist., XX, 
1847, p. 206. 

*Varuna ( = Tnc^op«a, De Haan). 

Subfamily III. Sesarmixe, Dana. 

Milne Edwards, Ann. Sci. Nat., Zool., (3) XX, 1853, 

p 187. 

^Chasmagnafhmt, De Haan, Faun. Japon., Crust., p. 27 {^Pavagrap- 
Milne Edwards, Ann Sci. Nat., Zool., (3) XX, 1853, p. 195). 
♦Clistocoeloina, 
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'*Gyclograpsiis, Milne Edwards, Hist. Nat. Crust., II, 77, 1837 
( = OnatkochasmuH, MacLeay, in Smith’s 111. Ann. S. Afi*. p. 65, 1838). 

*IIeUce, De Haau, Faun. Japon., Crust , p. 28 : Miers, Challenger 
Brachyura, p. 268. 

*Metaplax {^Ehacouotm^ Gerst.). 

"^Melasesarma. 

Metopaulias^ Mary J. Rathbun, P. U. S. Nat. Mas. XIX, J897, 
p, 144. 

*Sarmatium ( = Metagrapsnsj Edw.). 

^Sesarma ( ■= Holometopus, Edw. ) . 

Subfamily IV. Plagusiinjk, Dana.., 

’“'Liolophus ( Acflnthopusy De Haan). 

^Plagusia. 

Family GEOCARCINID^, Dana. 

*CardiosoTOa {^Discoplax^ A. M. Edw.). 

^Epigrapsus. 

*Gecarcinus, Leach, Trails. Linn. Soc. XI, 1815, p. 322 ; Miers, 
Challenger Bracbyura. p. 217. 

*PelocarcinuB ( = Geuarcoidea, Edw., =? Hylieocai'cinus, W .-M., = 
Limnocarcinus, de Man). 

Uca, Latr., Encycl. Method. X, p. 085 : Milne Edwards, Hist. Nat. 
Crust. IT, 21. 


Family PALICIDH^, Rathbun (name only). 

*Palicus CymopoUa) . 

*Cro8sofonoius, A. Miluo Edwards, Nouv. Aicbiv. duMus. JX, 1873, 
p. 282, and Jonrn. Mus. Godefl’roy, 1, 1873, p. 258. 

Family PTENOPLACID^, Alcock. 

*Ptenoplax. 


Family I. GONOPLACID^, Dana. 
Subfamily i. PsECDORHOMBiLiJiiii:, Alcock. 
Key to tlie Indian Qenera. 

I. Front with the edge cut straight and square, never curved, 
often prominent : — 

1. The fron to* orbital border, though extensive, is much 
less than ihe groatcai breadth of the carapace, so 
that tho uutcrudaterul borders of iho carapace have 
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a distinctly Cancroid arch : the carapace is nsaally 
mach broader than long : — 

i. Dactyli of last pair of legs styliform Pskudobuombila. 

ii. Dactyli of last pair of legs compressed and 
ciliated : — 

a. Aiitero-external angle of rncms of 
external inaxillipeds not particularly 
produced ; — 

a. Carapace transTerscly quadri' 
lateral, its auteroOnterul borders 
with few teeth .. Cabcinoplax. 

/3. Carapace transversely elliptical, 
its antero'lateral borders with 5 
or 6 teeth CAToriui’s. 

b. Antero-external angle of merus of exter- 

nal maxillipods strongly produced out- 
wards : last pair of legs sometimes 
paddlo-like Libyst^s. 

2. The fron to- orbital border is not so very mnch less 
than the greatest breadth of tbe carapace iu extent, 
so that the antero-lateral borders of the carapace 
are either slightly arched or nearly straight : the 
carapace is broader than long but is not conspicu- 
ously transverse 

i. The antennal llagelliim stands loosely in 
orbital hiatus : — 

a. Carapace deepish, rather markedly trans- 
verse : the meri of the logs wiin a 

spine or spines on the anterior border . . PsoPULi let's. 

b. Carapace shallow, depressed, and flat, 
little broader than lung : — 


o. Legs B])iny PLATYPlLUMMb. 

/9. Legs unarmed Pilumnoplax. 

ii. A process of the basal antenna- joint com- 
pletely fins up and closes the orbital hiatus, 

entirely exclndiug the antennal flagellum El'cratk. 

II. Front with the edge slightly but distinctly carved, never 
cut straight and square •, carapace and appendages iu all 
the Indian species tomentose and hairy Litocuiba. 


Eucrate, De Haan. 

EucratCt De Uaan, Faun. Japon. Cruet, p. 36: de Man, Journ. Linn. Soc., Zool., 
1887*88, p. 88: Ortmann, ZooL Jahrb., Syst. Vll. 1893-94, p. 685. 

Eeteroplax, Stimpson, Froc. Ac. Nat. Sci. Philad. 1858 (1859) p. 94. 

Carapace deepish, subquadrilateral, a little broader tliau long, 
smooth and with little or no distinction of I'egions, convex fore and aft, 
very slightly so from aide to side. 
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The extent of the fronto-orbital border is not much less than the 
greatest breadth of the carapa.ce, the antero-lateral borders therefore, 
which are toothed, are short and but slightly arched. Front square-cut 
and straight, well delimited from the well-defined supra-orbital angles, 
usually notched or grooved in the middle line, about a third the breadth 
of the carapace. 

Upper border of orbit with two distinct sutures. The orbital hiatus 
is compactly filled and closed by a process of the basal antenna- joint, so 
that the antennal flagellnm, which is of good length, lies entirely outside 
the hiatus. The antennules fold transversely. 

Buccal cavern square, completely closed by the external maxillipeds, 
the flagollum of which articulates with the innei^angle of the merus. 
Efferent branchial channels of palate well defined. 

Chelipeds subequal, much more massiv^e and shorter, or not much 
longer, than the legs. • 

Legs slender, unarmed ; the propodite and dactylus of the last pair 
ai*e compressed nnd are usually, but not always, somewhat broadened. 

In both sexe.s all seven abdominal segments are distinct, and in the 
male the third segment covers the whole width of the sternum between 
the bases of tho last pair of legs. 

Dislrihution : Indo-Pacific (Indian, Australian and Japanese). 

Following de Man and Ortmann, I restrict the genus Eucrate to 
those species in which the oi-bital hiatus is completely stopped-up by a 
process of the basal antenna- joint. 


Key to the Indian species of the genus Eucrate. 


1. Aiiierodateral borders of the enrapaoe cut into four 
teeth (including the outer orbital angle) nil of 
which are distinct : dactylus of last pair of legs 
distinctly palmulate ; front grooved or notched in 
tbo middle line 


II. 


Ill, 


1 . Carapace neai'ly smooth 

2. Carapace with some short transverse ridges 

in its autero* lateral part 

Antero-lateral borders cut into four teeth (including 
the orbital angle) of which the 2nd and 4th are 
hardly distinguishable : front with the median 
notch almost obsolete : dactylus of last pair of legs 

palmulate 

Autero-lateriil borders cut into throe teeth (includ- 
ing tho orbital angle) : dactylus of lust pair of legs 
almost siyliform 


E. crenata, 

E. crenata var. affi.nis. 


E. crenata var. dcnlatu. 


E» seedentata. 
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1. Fucrale crenala, Dc Haan. 

Cancer {Eucrate) crenatiiSf Dc Ilaim, Faun. Jupon. Crust, p. 61, pi. xv. fig. 1. 

Eucrafe crenata^ Ortmanii, Zool. Jahrb y Syst., YII. 1 893-94, p. 688. 

? PiltimnoplaaB sulcatifronsy Stimpson, Proc. Ao. Nat. Sci. Philad. 1858 (1859), 
p. 93 : Tozzetti, * Magenta’ Crust, p. 102, pi. vii. 6g. 2. 

Carapace smooth, its length about five-sixths of its breadth. 
Front not quite a third the breadtli of the carapace, notched and 
groved in the middle line. Major diameter of orbit about half the 
width of the front. 

An tero- lateral borders of carapace cut into 4 blantisb teeth, the 
middle two of which are the largest : a short ridge runs on to the dorsum 
of the carapace from the last tooth. 

Chelipeds less than twice the length of the carapace, not much 
longer than the legs, especially in the female ; one or two teeth at the 
far end of the upper border of the arm, and one at the inner angle of 
the wrist : hand rather short and squat, the fingers, which are stout, 
are a little longer than the palm : there is a characteristic patch of fur 
at the far end of the upper surface of the wrist. 

Legs smooth, the last 8 joints more or less ciliaied ; in the 4th 
(last) pair the propodite and dactylus arc bix)adcr and more compressed 
than in the other legs. 

Ill the Indian Museum are 8 specimens from the Andamans and 
1 from Madras (besides 3 from Hongkong). 

The carapace of the largest specimen is 10 miilim. long and 12 
millim. broad. 


2, Eucrate crenata vai\ ajfinlsy Haswell. 

Eucrate Haswell, P. L. S,, K. 8. Wales, VI. 1881-82, p. 547 uud Cat. 

Austral. Crust, p. 86: de Man, Joui’u. Lion. Soc., Zool. XXII. 1887*88, p. 89, pi. v. 
fig. 5. 

? Peeudorhonibila siUcatifrons, var. australiensitf, Miers, Zool. H. M. 8. Alert, 
p. 242, pi. xxiv. fig. c. 

Differs from typical crenata, specimens of the same sex and of 
approximately the same size compared, only in the following chamctei*B: — 
(1) the carapace is more sculptured, for besides the short trans- 
verse ridge on the dorsum of the carapace that runs from the last tooth 
of either antero-lateral border, there are similar ridges running («) from 
the 2nd tooth of either antero-lateral border, parallel with the orbit, 
and (b) parallel with the front, near the anterior limit of the gastric 
region ; there is also a beaded ridge running parallel with either 
postero-lateral border : 
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(2 ) tha patch of fur on the wrist may be smaller : 

A single specimen from Mergui (Anderson collectiuo) has tiie. 
carapace 12 millim, long and 15 millim. broad. 

Ill a large series of specimens these distinctions would probably fail. 

3. Eucrate crenata yav, dentata, 

? Heteroplau dentatus^ StimpsoD) Proc. Ao. Nat. Sci. Philad. 1858, (1859\ p. 9t : 
A. O. Walker, Journ. Linn. Soc. ^ool. XX.' 1886-1890, p. 110. 

Differs from the typical E. crenata^ <>nly in the following parti- 
culars : — 

(1) the front is entire, the median notch being inconspicuous or 
absent : 

(2) the outer orbital angle and the third tooth of the antero-lateral 
border are large and acute, while the 2nd and 4th teeth are quite 
inconspicuous. 

In tlie Indian Museum are two small specimens, one from Piilk 
Strait (the other from Hongkong). 

4. Eucrate sexdentata^ Has well. 

Eucrate sexdentaiat Haswell, P. L, S., N. S. Wales, VI. 1881*62, p. 518, and Oat. 
Anstral. Crust, p. 86. 

? Eseudorhombila vent ita yi\r, aexclentataj WierUt Zqo\, * Alert,’ p. 240, pi. xxw. 
fig. B, nnd Challenger Brachyura, p. 229. 

Diffei s from E. crenata in the following particulars : — 

(J) the only ridges on the carapace are two exceeding faint ones 
running parallel with the postero-lateral borders : 

(2) the antero-lateral borders are cut into B teeth, of which the last 
is spine-like : 

(3) the median emargiuation of the front is much less distinct : 

(4) tho chelipeds are about Jf times the length of the carapace 
and are decidedly shorter than the legs : there is only one distinct 
tooth near the far end of tlie upper border of the arm : the tootli at the 
inner angle of the wrist is very large and acute ; 

(5) the propodite and dactylus of the last pair of legs are not 
broader than those of the other legs. 

• In the Indian Museum is a single male from the Gulf of Martaban, 
20 fms. The carapace is 11*5 millim. long and 13*5 millim. broad. 

Carcinoplax, Edw. 

Cai’cinoplax, Milne Bdwards, Hist. Nat. Crust. II. 60, and Ann. Sei. Nat., Zooh, 

X VJII. 1852, p. 1G4 : Orfcmann, Zool. Jahrb , Byst., &c., VII, 1893-94, p, 685. 

Curfonotus, De Uaan, Fanu. Japon. Crust., p. 20 (now, preocc,). 

The chief differences between this genus and Eucrate are that (1) 
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tbe carapace is very much broader, and its antero-lateral borders are 
much more arched, the fronto-orbital border bein^ relatively much 
less extensive ; (2) the supra-orbital angles are almost merged in the 
fi'ont, and the median notch of the front is almost obsolete ; and (3) 
the orbital hiatus is not stopped up by any process of the basal 
antenna- joint. 

Carapace deepish, subquadrilateral, usually much broader than 
long, smooth and with little or no distinction of legions, convex foi*o 
and aft, very slightly so from side to side. 

The extent of the fronto-orbital border is much loss tlian two- 
thirds the greatest breadth of the carapace, and tlie antero-lateral 
borders, which are toothed, are well arched. Front square-cut and 
straight, faintly notched or longitudinally grooved in the middle line, 
not very distinctly demarcated from the supra-orbital angles, from a 
third to a fourth, or less, the width of the carapace. 

The upper border of the orbit is sinuous and may, or may not, 
bo marked by a single faint suture line. The basal antenna joint is 
short and the antennal flagellum stands loosely in the open orbital 
hiatus. The antennules fold transversely. 

Buccal cavern, palate, and external maxillipeds ns in Encrate. 

Chelipeds subequal, much more nias.sire and sometimes, in the 
adult, much longer than the legs. 

Legs slender, unarmed ; in the last pair the propodite and dactylns 
are compressed and decidedly broadened for swimming. 

In both sexes all seven abdominal segments are distinct, and in the 
male the third segment covers the whole width of the sternum between 
t he bases of the last pair of legs. 

Distribution: Indo-Pacific (Indian, Japanese, Californian). 

1 exclude from the genus Carcinophijc those species, e.g., setosa and 
integra^ which have the edge of the front turned down and arched : 
these it seems to me arc better associated with Litochira. 

Key to the Indian species of the genus Carcinoplax. 

1. The long diameter of the orbit is nearly three-fonrths 
the width of the inter-orbital space : a spine or tooth at 
the outer angle of the wrist. Chelipeds in the adult 

male very much longer than the legs C. longimanxis, 

ir. The long diameter of the orbit is about half the width 
of the inter-orbital space ; no spine or tooth at the 
outer angle of the w'rist. Chelipeds rather shorter than 
the legs ... ... 0. longipes. 
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5. Carcinoplax longimanus, De Haan. 

Canter (Ciirtonotus) longimannSt De ITaan, Fann. Japon. Crast. p. 50, pi. vi. 1, 

Carcinoplat longimanum^ Milne Edwards, Ann. Soi. Nat. %oo\. (3) XVITF. 1852, 
p. 164: Ortmann, Zool. Jabrb., Syst., VII. 1893-94, p, 688. 

Carapace, lengfcli a lit, tie more tlian two-tliirds its breadth, its sur- 
face (like that of Mic chelipeds) finely frosted : in the young the hepatic 
are obscurely delimited from the branchial and gastric regions and are 
very sUghlly tumescent. 

Front proper about two-ninths the greatest breadth of the campaoe, 
very faintl}' notched in the middle line, its free edge longitudinally 
grooved. 

Orbits shallow, their major diameter more than two-thirds the 
width of the front : borders of orbit finely beaded, the upper border 
sinuous but entire. 

Antero-lateral borders of carapace not much more than half the 
length of tho postero- lateral, well arched, armed with 3 teeth or tubercles 
(iiiclnding the outer orbital angle) wdilcli become much worn nwsiy 
in adults. 

Chelipeds siibeqnal, massive, varying in length with increase in 
age — from 2 or times tho length of the carapace in females and 
young males to 4 times and more the length of the carapace in old 
males, the palm being the principal joiid in which tho lengthening 
takes place. There is a spine or tooth in the distal half of the upper 
surface of the arm, and one at either angle (inner and outer) of the 
wrist : a blunt crest, ending in a blunt tooth, traverses the inner surface 
of the palm. 

The legs are long : the 3rd pair, which are slightly the longest, are 
a little more than twice the length of the carapace. Tlie last two 
joints — as also the anterior border of the carpus — of all the legs are 
plumose. 

In the Indian Museum are 2 specimens from the Gulf of Martaban 
and tlie Andaman Se.i 53 and GO fathoms, (besides a large male from 
Japan). 

In spirit the colour is a light reddish ochre, tlie fingers nncoloured. 

6. Carcinoplax longipes (Wood-Mason), 

Nectopanope longipes^ Wood-Mason, Ann. Mag. Nat. Hist., March, ]89l, p. 262 : 
Alcock and Anderson, Til. Zool. Investigator, Crnsfc. pi. xiv. fig. 7. 

Cnrcinoplax longipes^ Alcock, Investigator Deep-Sea Brachyiira, p, 71, 

Carapace, length more than three-quarters its breadth, the regions 
barely indicated. 

J. IT. 40 
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Front proper about a third tbe greatest breadth of the carapace, 
remarkably prominent, as faintly as possible notched in the middle 
line. 

Orbits shallow, their upper border sinuous but entire, tlieir major 
diameter about half the width of the front. Eyes small. 

Antero-lateral borders of carapace not two-thirds the length of the 
postero-lateral, moderately arched, armed with two pro-curved spine- 
like teeth, and with a small blunt denticle just behind the ill-dofiued 
orbital angle. 

Chelipeds twice the length of the carapace ; the arm has a denticle 
beyond the middle of the upper border, and there is a strong spine — 
with sometimes a secondary spinnle at its base— at the inner angle only 
of the wrist. 

The legs are long and have the dactylus well plumed and the 2 
preceding joints moi’e scantily hairy: the third pair, wbich are slightly 
the longest, are nearly 2\ ti*nes the length of the carapace : though the 
terminal joints of the fourth (last) pair are compressed they are not so 
subfoliaceous ns those of C. longimanus. 

In the Indian ISIuseum are 20 specimens from the Andamans 220 to 
290 fathoms and off Travancore, 430 fathoms. 

In the largest specimen the carapace is 14 miliim. long and 17 
millim. broad. 

In spirit tbe colour is white with a faint pink tinge, the fingers 
blackish-brown . 


7. PSEUDORHOMBCLA, Edw. 

Pseudorhomhila, Milne Edwards, Hist. Nat. Crnst, TT. 59, and Ann. flei. Nnt , 
Zool., (3) XVIII. 18!52, p. 104. 

The only particulars in which Ps^nidorhomhila differs from Carcino- 
plax are that the regions of the carapace are better defined, that the 
square-cut front is more distinctly bilobed, that the snpra-orbital border 
has two distinct sutures, and that the dactyli of the last pair of legs are 
styliform. 

The only specimen in the Indian Museum that is perhaps referable 
to this genus is too small and too much damaged for description : it is 
from the Andamans. 


Libystes, A. M. Edw. 

LihysUSy A. Milne Edwards, Ann. Soc. Entom. France, (4) VII. 1867, p. 285, and 
Konv. Archiv. du Mus. IV. 1868, p. 84. 

This genus unites Oarcinoplax with Oatoptrus, It chiefly differs 
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from Carcinoplax in liaving (1) a much shorter and broader carapace, 
(2) a mach shorter and broader buccal cavern, with external maxillipeds 
that have the antero- external angle of the merus remarkably produced 
outwards, and (3) the 3rd to 5th abdominal terga of the male fused 
together. From Gatoptrus it chiefly differs (1) in having the carapace 
more subquadrilateral than elliptical, and (2) in the curious Amphitrite^ 
like form of the external maxillipeds. 


Carapace deepish, subquadrilateral or subellipiical, vastly broader 
than long, with little or no distinction of regions, convex fore and aft, 
slightly so from side to side. 

The extent of the fron to- orbital border is vastly less than the 
greatest breadth of the carapace, so that the antero-lateral borders, 
which may be toothed or entire, have a Cancroid-like curve. Front 
square-cut and quite straight, not well separated from the supra-orbital 
angles, slightly notched in the middle line, a third or less the greatest 
breadth of the carapace. 

Orbits shallow, their upper border entire. The basal antenna-joint 
is short, and the antennal flagellum stands loosely in the orbital hiatus. 
The nntennulos fold tiansversely. 

Buccal cavern square-cut, much bi-oadcr than long; the efferent 
branchial canals of the palate veiy well defined. The merus of the 
external maxillipeds is short and broad and has the external angle 
much produced, as in many species of Neptunus. 

Chelipeds subequal, much more massive and longer than the legs ; 
the hands however, which arc somewhat tumid, are unequal in the adult. 

Legs slender, unarmed : in the Tndian species the last pair are 
almost as paddle-like as those of the typical swimming-crabs of the 
Portunid family. 

In the male the abdomen covers the whole width of the sternum 
between the last pair of legs, and the 3rd-5th abdominal terga are fused 
together. 

The sternal canals of the male are more perfect than in any other 
Gonaplacoid known to me. 

Key to the Indian species of Libystes. 

1. Antero-lateral borders of the oarapace serrated almost 

exactly like those of Gatoptrus nitidus X. Edwardst, 

II. AnterO'lateral borders of the carapace entire X. Alphonsi, 

Dislribiition : Indo-Paciflc (Madagascar to Sandwich Is.). 
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8. Lihystes Fdwardsi, n. Hp. 

Carapace, length about four-sevenths of the breadth, finely pitted 
under lens, somewhat granular near tlio antero-latcral borders : an 
angular cmincuce near either posterior angle and a slight concavity of 
the postero-lateral part of the lateral epibranchinl regions give the 
carapace a somewhat quadrilateral cast. 

Front a good deal less than a third the breadth of the carapace, 
peHectly straight, faintly notched in the middle line. Eyes small. 

Antero-lateral bordcra of the campace with 5 or 6 giunular denticles 
followed by a sharp procurved spine. 

The ehelipeds have the hands uiioquul in the adult. They are 
more than three times the length of the carapace and are smooth 
and unarmed. The fingers ai’c slender and hooked at tip, especially in the 
smaller hand : they are a good deal longer than tlie palm in the smaller 
hand, and about as long as the palm in the larger hand. On the 
immobile finger of the smaller hand there are several irregular enlarged 
teeth. [In the young, as in Catoptrus, the hands arc nearly equal, and 
the fingers of both hands are equally long and slender]. 

The legs are slender and the longest pair are not much moi’C than 
twice the length of the carapace. The last 3 joints of the last pair 
form typical swimming paddles. 

x\ii apparently adult specimen from the Persian Gulf and 3 young 
from the Andamans arc in the Indian Museum. 

The carapace of the large specimen is 8 niillim. long and 11 millim. 
broad. 


0. Lihystes Aljjlionsi^ ii. sp. 

Hitters from L. Edivanlsi in the following particulars : — 

(1) the carapace, though of the same proportions, is moi e quadri- 
lateral and more convex fore and aft, and the eminences at the posterior 
angles arc wanting : 

(2) the antero-lateral borders of the cfirapace arc smooth and 
entire : 

(3) the front is more deflexed and more distinctly divided in the 
middle line : 

(4) the ehelipeds (in the young) are about 2^ times the length 
of the carapace and arc nearly equal and similar : the fingers are 
hardly as long as the palm : 

(5) The lasts joints of the last j)air of legs arc much broadened 
and compi'esscd, but arc not such uumisiakeablc paddles as those of 
L. Edwardsi, 
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In the Indian Mnsenm is a single specimen from the Andamans : 
its carapace is 4 millim. long and 7 millim. broad. 

This species difEers bat little, except in the sub-quadnlateml shape 
of the thorax, from the Lihystes nitidns described and figured by M. A. 
Milnc-Ed wards. 


Catoptrds, a. M. Edw. 

Catoptru}*, A. Milne Edwards, Ann. Sci. Nat. Zool. (5) Xlll. 1870, p. 62 : 
Ortmann, Zool. Jaiirb., Syst. Vll. 1893-94, p. 685. 

Goniocaphym^ de Mhu, Archiv far Nniarges. LIll. 1887, i. p. 839. 

Carapace tran.sversely elongate-elliptical, without distinction of 
regions, moderately convex in both directions. 

The extent of the fronto-orbital border is vastly less than the 
greatest breadth of the cai-npace, the antero-laleral borders, which ai-o 
serrated, are therefore well curved. Front straight, slightly notched 
in the middle line, not distinctly separated from the supra-orbital 
angles, less than a third the greatest breadth of the carapace. 

Orbits shallow, their upper border entire. The antennal flagellum, 
which is of good length, stands in the orbital hiatus. The anteunules 
fold transversely. 

Buccal cavern, palate, and external maxillipeds as in Eacrate. 

Olielipeds much as in Lihystes, Legs as in Lihystes, except that 
the last pair, though they have the dactylus compressed and ciliated, 
are never paddle-like. 

Abdomen as in Lihystes, 

Distribution ; Indo- Pacific (Manritins to Samoa). 

Catojptrus really differs frqm Lihystes only in the form of the mcrus 
of the external maxillipcds and of the last pair of legs, which are not 
paddle-like as they are in one species of Lihystes, 

10. Catoptrus nitidus, A. M. Edw. 

Catopirus nitidus, A. Milne Edwards, Ann. Sci. Nat., Zool., (&) XIII. 1870, 
p. 82 ; de Man, Notes Leyden Mus. XIX. 1890, p. 67 : Ortmann, Zool. Jahrb., Syst., 
VII. 1993-94, p. 687. 

Goniocaphyra truncatifronsr de Mon, Archiv far Nat. LIII. 1867, p. 389, pi. xiv. 
fig. 1, and Notes Leyden Mas. XII. 1890, p. 67. 

Goniocaphyra sp,, Zehntuer, Kov. Saisse Zool. II. 1894, p. 163, pi. viii. fig. 12, 

12a. 

Carapace, length less than two- thirds its breadth, perfectly smooth 
and shining except for some fine granulation near the antero-laleiia^ 
borders. ^ - 
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Front about a third the greatest breadth of the carapace, faintly 
notched and grooved in the middle line. 

Anterodateral borders cut into five teeth followed by a procurved 
spine. 

Merns of external maxilUpeds having the external angle very 
slightly produced. 

Ghelipeds unequal, much longer and more massive than the legs, 
the larger one about three times the length of the carapace : they are 
smooth and unarmed, except that the anterior border of the arm is 
finely serrulate and that one of the seiTatioiis at either the near or far 
end (rarely at both) is enlarged to form a spine. In the smaller 
cheliped the fingers are slender hooked and finely toothed, and are 
rather longer than the slightly swollen palm : in the larger cheliped 
they are stouter and more coarsely toothed and arc shorter than the 
swollen palm. 

Legs slender, the longest pair are hardly moi*c than twice the 
length of the carapace ; the dactylus of all, though compressed, is 
slender. 

In the Indian Museum are 16 specimens from off Ceylon 34 fathoms 
(besides 3 from Mauritius and 2 from Samoa). 

In the largest specimen (from Mauritius) the carapace is 9'o 
millim. long and 14*5 millim. broad. The Indian specimens, thongh 
they include egg-laden females, are much smaller. 


PsoPHETicus, Wood-Mason. 

Psopheticue, Wood-Mason, Admin. Bep. Marine Sarvey of ludia, 1800-01, p. 20 
(namelonly) : Alcoch, Investigator Deep-Sea Braebyora, p. 72. 

Psopheticus in several respects connects Carcinoplax and Pseudo- 
rhomhila with Eucrate, and hence serves to emphasize the opinion of 
Miers as to the closeness of the ties that connect the three latter genera. 

As in Pseudorliomhila and Carcinoplax, the carapace is much 
broader than long and the orbital hiatus is open. As in Pseudorhombila, 
the dactylus of the last pair of legs is styliform. As in Eiicrate^ the 
fronto-orhital border occupies almost all the breadth of the carapace. 

Carapace deepish, quadrilateral or subquadrilateral, a good deal 
broader than long, with the regions hardly defined, moderately convex 
fore and aft, flat from side to side. 

Fronto-orbital border little, if at all, less than the greatest breadth 
of the carapace, the antero-lateial borders of the carapace therefore— 
which are short— are either very slightly arched or are in the same 
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straight line with tlie postero-lateral borders. Front .sqaare-cnt^ straight, 
prominent, entire, not well delimited from the supra-orbital angles, a 
third the breadth of the carapace, or a little less. 

Upper border of orbit very sinuous and with a single faint short 
suture line. The antennal flagellum, which is of good length, stands 
loosely in the orbital hiatus. The anteunules fold ti'ansversely. 

Mouth and external maxillipcds as in Eucraie. 

Chelipeds much stouter than the legs. The legs end in a slender 
styliform dactylus, and have one or many spines on the anterior border 
of the meruR. 

Tn both sexes the abdomen consists of seven separate segments, and 
in the male the third segment covers the whole width of the sternum 
between the last pair of legs. 

Dutrihtifion : Andaman Sen. 

Key to the ( Indian) species of Psopheticus. 

T. Caoipnce quite qnadrilateral, the froiito-orbital border 
being equal to the greatest breadth of the carapace : 
meropodites of legs with numerous spines ... ... P. sh'idvlanst. 

TT. Carapace subquadrilaterah the fronto-orbital border 
being about three-fourths its greatest breadth : mero- 
podites of legs witli a single spine •«* ••• P. tTistyntsim 

11. PsophsHcus stridulans, Wood-Mason, 

Psopheticus stridulans, Wood-Mason, IllustrationB of the Zoology of the Investi- 
gator, Crustacea, pi. v, fig. (1892): Alcock, Ann. Mng, Xnt. Hist, May 1894, 
p. 402 ; and Investigator Deep-Sea Braohyura, p. 78. 

Carapace quite quadrilateral, three-fourths as long as broad, smooth 
and polished, crossed transversely in its posterior half by a broad groove 
which is continued obliquely across the pterygostomian regions to the 
angles of the month. 

Owing to the large size of the eye and orbit, the extent of the fronto- 
orbital border is equal to the greatest breadth of the carapace. 

A thin sharp pi'ominent tooth at the outer orbital angle, and an 
obliquely-prominent spine at the junction of the nntero-lateral and 
postero-lateral borders. 

The subocnlar and suhhepatic regions are inflated, and together 
form a granular eminence against which a strong spine on the upper 
border of the arm can be brought to play, producing a sound. Hence 
the names Psopheticus and stridulans. 

The major diameter of the reniform eye is between a sixth and a 
seventh the breadth of the carapace; though the orbit does not conceal 
the eye its edges are well and cleanly out. 



310 A. Alcook — Carcinological Fauna of India. [No. 3, 

The chelipeds in tho adnU male are a little more, in the adult 
female a little less, than twice the 1en»:th of the carapace, but are slightly 
shorter than the legs : they are smooth and polished, as also are the legs. 
The arm hxB a strong upstanding claw-like tooth near the middle of its 
upper border, one or two spinules near the far end of the outer border, 
and a spinule near the far end of the inner border : the wrist has both 
the inner and the outer angles spiniform. 

The third pair of legs, which are slightly the longest of the four, 
are rather mo’.e than two-and-a-half times the length of the carap.ace. 
Ill all, the anterior edge of the mcropodites is armed witli spines and 
the same edge of the carpopodites with spinules — these being least 
numerous and least distinct in the case of the first pair. 

Colours in glycerine : chelipeds and legs rather dusky red ; carapace 
dusky red behind the transverse groove — which forms a very sharply- 
defined red hand— livid red, or almost violet, in front of it ; eyestalks 
almost jiurple, eyes pnrplish-black. Eggs in life magenta. 

The carapace of the largest male is 15 millim. long and 20 millim. 
broad. 

Only known, so far, from the Andaman Sea : 2 males and a female 
from 173 fms., 2 males and a female (Types of the species and genus) 
from 18:^-220 fms , 7 females (3 with eggs) from 185 fins., a male and 
4 females from 370-419 fms. 

12. Psopheficus tnsignis, n. sp. 

Carapace subquadrilateral, tbe autero-hiteral borders being slightly 
arclied, about tbree-fourtbs as long as broad, smooth, crossed trans- 
versely by two very low and indistinct ridges — one (convex forwards) 
between the lateral epibranchial spines, the other at the level of the 
post-cardiac region. The e.\tent of the front o-orbital border is about 
three-fourths the greatest breadth of the cnrapace. 

There is a bluntish tooth at the outer orbital angle, and an ohliqnely 
prominent spine at the junction of the an tero- lateral and postero-lateral 
bordera,.tlie edge of the carapace between the two being granular. 

Eye small, snliglohular, its diameter being hardly a tenth the 
greatest breadth of the carapace. 

Chelipeds more tlian 2^ times as long as the carapace and decidedly 
longer than the legs : they are unarmed except for a small tooth or 
spinule at the outer angle of the wrist. 

The meropodites of the legs have the anterior border sharply 
granular, and in the case of the last three pair of legs there is a 
spine near the far end of thi.s border. The longest pair of legs are 
hardly 2^ times as long as the carapace. 
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T\to specimens, from the Oulf of Martaban, 60 and 67 fms. 

The carapace of the largest is 13 millim. long and 19 millim. broad. 
Coloars in glycerine, reddish : in the middle of the carapace is a 
large deep-red shield wiih a milk-white edge and centre. 

This species closely conned s Fsopheticns with Garciuoiylajc. 


PiLUMNOPLAX, Stimpson restr. 

Pi7f(fnnoj72ajr, Stimpfion, Proo. Ao Nat*. Set. PHilad. 1858 ^1859) p. 93: Micro, 
Ch.'illenger Brachynn, p. 226: Aleock, InrcsHgator Deep Sea Brachynra, p. 74. 

Carapace depressed, flat, a little broader tlian long, the regions 
very faintly indicated. Fronto-oibital border two-thirds, or more, the 
gi’eatest breadth of the carapace : the antero-latei*a.l borders, which are 
toothed, are slightly arclied or oblique. Front sqnare-cut, straight, 
rather prominent, more or less confluent with the snpra-orbital angles, 
often notched or grooved in tlie middle line. 

Supra-orbital border often with two Assures. The antennal flagel- 
lum, which is of good length, Stands in the orbital hiatus. Tlie 
antenniiles fold transversely, or nearly so. 

Mouth and mouth-parts as in Eucrate, 

Clielipeds either sabequal or unequal, much more massive than the 
legs. Legs slender, their dactyli compressed. 

The abdomen in both sexes is seveii-joiuted : in the male the 3rd 
segment covers the whole width of the sternum between the last pair 
of legs. 

Distribution : Tropical and S. Atlantic (deep sea), Arabian Sea 
(deep), Japan, Fiji. 

The species of Pilumnoplax are characterized by the flat, depressed 
carapace, which is also comparatively narrow and, owing to the 
prominence of the perfectly straight front, is Bubhezagonal in shape. 

13. Piltimnojilax avtericana, Ratbbun. 

Pilumnoplaa amei'icanuSf Mnry J. Rathban, Ball. Lab. Nat. Hiat. Iowa, 1898, 
p. 283, pi. Tii figa. 1, 2. 

Pilumnetplax Sinctain^ Alcock, Investigator Deep Sea Brachynra, p. 74, pi. iii, 
fig. 1. 

Carapace sabquadrilatoral, much depressed, a little more than 
three-quarters as broad as long, very finely frosted, perfectly bare, the 
regions fairly indicated. 

Front horizontal, slightly prominent, square cut, grooved but not 
distinctly notched in the middle, more than a tbiiHi the greatest breadth 
J. n. 41 
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of the carapace ; ita free edge is tarued vertically downwards and 
rather deeply grooved from side to side. 

The antero-lateral borders are uot much more than half the lengfch 
of the postero-lateral : they are thin and sharp, and are out into ihrea 
teeth, of whicli the hrst is broad and bicuspid and the other two are 
acute. On the postero-lateral boiniers, just behind the junction with 
the an tero -lateral, is a denticle. 

The eyes are small but well-formed, and are freely movable. I'he 
orbits conceal the retracted eyes to dorsal view : their upper margin is 
fissured near the middle, and the lower margin is slightly excavated 
just below the outer angle: the inner angle of tlic lower margin is not 
prominent, though dentiform. 

The chelipeds in both sexes are very unequal, the larger one being 
not quite twice as long as the carapace ; their surface, under the lens, 
is finely frosted : the inner angle of the wrist is strongly pronounced 
and is capped by a pair of acute teeth. 

Legs moderately stout, unarmed, smootli, almost hairless; the 
third pair, which are somewhat the longest, are about iwo-and-a-half- 
times the length of the carapace. The dactyli are compre.ssed-styliform. 

Colours in spirit french-grey, fingers much darker grey. 

A single female specimen, from off the Travancore coast 4^10 fins., 
has the carapace 13 millim. long and 16 millim. broad. 

This species is closely related to Pilnmnoplax heterocldr (Stnder) 
Miers, but is distinguished from it by the entire and more prominent 
front, by the absence of transverse markings on the carapace, by the 
longer legs, and by the smoothness of the chelipeds and legs. 

From Pilumnoplax ahyssicola Miers, which it also closely resembles, 
it is distinguished by the smooth carapnee (to the naked eye), by the 
turned-down milled edge of the front, by the spimilo on the postero- 
lateral border, by the fissured upper-margin of the orbit, and by the 
double spine at the inner angle of the wrist. 

Distribution: Off Atlantic coassts of North America (Florida and 
Georgia) 440 and 70 to about 200 fms. Off Travancore coast 430 fms. 

A single specimen from the latter locality is in the Indian Museum 
collection. 


[Plattptlumnus, Wood-Mason. 

• \ Plttiyjpilvmnus, Wood-Mason MS., Alcock, Ann. Mag. Nat. Ilist., May, 1694, 

p. 401 : Joarn. Asiatic Soc. Bong.nl, Yol. LXVll, pt. 2, 1898, p. 232: Investigator 
Deep Sea Brachynra, p. 62. 

This tafonus, like so many of t^e preceding, has strong affinities wjth 
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^0 Xanthidsa: it may’ prove to beloug to iliat family, ivhere 1 have 
already, with reserve, placed it. . < ' 

I may here, however, state that it closely resembles Pilumnoplax^ 
having a flat, depressed, slightly transverse carapace. It differs from 
PUwHnoplax in the following particulars : — 

(1) the front is more prominent, so that the carapace is more 
decidedly hexagonal: 

(2) the fronto-orbital border is sharply serrated and the chelipeds 
and legs are profusely spiny : 

(3) the external maxillipeds do not completely close the buccal 
cavern, but leave a wide gap between their anterior margin and the edge 
of the epistome : 

(4) the dactyli of the legs are styliform. 

Distribution : Andaman Sea.] 

[Plalypilnmnns graciltpes, Wood-Mason. 

Platypilauinu8 ifracilipeSt Wood- Mason Alcock, Atm. Mag. Nat. Hisfc., Muy, 
1894, p. 401 : 111. Zool. Investigator, Crust., pi. xiv. lig, 6; J A.S.fl. Vol. LXVII, 
pt. 2, 1898, p. 232: lurestigator Deep Sea Bracliyura, p. 63. 

A description of the female (which is the only sex known) has 
been already given in this Journal (he. ctV.)]. 


LiTOCfijSA, Kinahan. 

Litochira, Kinahan, Juaru. Boy. 8oc. Dublin, 1. 1858, p. 121 : Miers, ChHllengor 
Brachyura, p. 231. 

? Brachygrapsust Kingsloy, Proc. Ao. Nat. Soi. Pbilad. 1880 (1881) p. 203. 

Carapace and appendages in all the Indian species thickly 
tomentoso and hairy. 

Carapace deepish, either subquadri lateral and a good deal broader 
than long, or almost square, smooth, with little or no distinction of 
regions, flat, but declivous anteriorly. Fronto-orbital border not much 
loss than, if not equal to, the greatest breadth of the carapace : antero- 
lateral borders short and if arched at all, very slightly so, and usually, 
but not always, with 2 or 3 teeth or spines. 

Front not well delimited from the supra-orbital angles, its free 
edge deflexed and somewhat arched, never square-cut and laminar; 
more or less distinctly hilobed. 

Upper border of orbit entire. The antennal flagelluiu, which is 
of good length, stands in the orbital hiatus^ The autennules told 
toiusvpvsely, or nearly. so. 

. . . Afonth Q<uci external maxillipeds as in Uucrate, Acv ... 
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Ghelipeds subequal, more massive and usually sliorter tliaii the 
legs. The lejfs, including the dactyli, are compressed. 

The abdomen of the male occupies the whole width of the sternum 
between the last pair of legs : in both sexes it consists of 7 segments. 

I restrict the genus Litochira to those species which have the edge 
of the front turned down and distinctly arched as is shown in Kinahan*s 
figure. These species fall into two groups, in one of which the carapace 
is a good deal broader than long, as in Kinahan's type, while in the 
other it is nearly square. Perhaps tlicse two groups should be separa- 
ted, though 1 do not recommend this course. 

Distribution: S. Atlantic and ludo-Paciiic (Cape to Australia). 

Key to the Indian species of Litochira. 

1. Length of carapace aboat two-thii’ds the grenteut 
breadth of the carapace and eqnal to the extent of the 
fronto-orbital border; the nutero* lateral borders dis- 
tinctly arched : — 

1. Antero-lateral borders of the carapace with three 


trancated teeth, exclusive of the orbital angle .. L. (tngu6tift‘onb, 

2. Antero-lateral borders with two distinct, though 

blunt, teeth L, selosa, 

3. Antero-lateral borders with hardly any trace of 

lobulation — almost eutire L. 


11. Carapace more nearly square, the fron to- orbital border 
almost equal to its greatest breadth, so that the antero- 
lateral borders are almost iu the same straight line 
with the postero-laterul borders or a very little 
curved 

1. Antero-lateral borders wiih two spines and one 

at the orbital angle : legs unarmed .... L. JJvuiiinoHtit. 

2. Antero-lateral borders with two spines : no spine 
at the orbital angle : nieropoiUtes of the legs 

with some spines L, quadnsp^iuosu, 

14*. Litochira integra (Miers). 

Carcinoplax iuiegraj Miers, Zool. H. 31, S. Alert, p. 513, pi. xlviii. fig. C : 
do Man, Jonrn. Linn. Soo., Zool., XXII, 1887-88, p. 93. 

Length of the carapace about two-thirds its breadth and equal to 
the extent of the fronto-orbital border. 

Antero-lateral borders arched, without spines, though when com- 
pletely denuded they are granular and show faint but quite distinguish- 
able traces of division iu to two lobules besides the orbital angle. 

Chelipods less than twice the length of the caiapace and shorter 
than the legs, unarmed except for an iudisiiuct blunt tooth near the 
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far end of the upper border of the arm : inner angle of wrist dentiform. 
Legs unarmed. 

A single female from Mei'gui ; its caitipace is 6 millim. long and 
9 millim. broad. 


15. LUochira setoea (A. M. Edw.). 

Carcinoplam netosUf A. MilnQ Edwards, Nouv. Arcliiv. da Hus. IX. 1873, p. 267, 
pi. zii. fig. 2 : de Man, Archiv f. Natnrges. Llll. 1887, i. p. 340, and Jonm. Linn. 
Boo., Zool., XXII. 1887-88, p. 63. 

The only essential difference between this species and the preceding 
is that the carapace here is a little more depressed and that the antero- 
lateral bordero arc cut into 2 blunt teeth besides the*blnnt orbital angle. 
The size is about tbe same. 

In tbe Indian Museum are 16 specimens, from the Andamans and 
Mergui. 


16. Litochira angusttfrons, n. sp. 

Carapace, length a little more than two-thirds the breadth. Fronto- 
orbital border nearly five-ninths the breadth of the carapace in extent. 
Antero*lateral borders arcbed, cut into 4 teeth (including the outer 
orbital angle) the edges and dorsal surface of which are granular ; the 
firet 3 teeth are sharply truncated, the fourth is subacute. 

Olielipeds, in the adult male, nearly twice the length of tbe carapace 
and haiHlly shorter than the legs; in the female much less than,, twice 
the length of the carapace and maikedJy shorter than the legs. There 
is a lobule near the far end of the upper border of the arm, and the 
inner angle of the wrist is subacute. 

Two specimens, from Bombay and Karachi. The carapace of the 
larger is 13 millim. long and 18 millim. broad. 

This species appears to be closely related to Pihtmuo^lax ciliatus 
StimpsoQ. 


17. Litochira Beauinontii, n. sp. 

Carapace, length more than two-thirds the gi'eatesfc breadth, nearly 
square. The extent of the fronto-orbital border is hardly less thii.ti the 
breadth of the carapace. The antero-lateral boi'ders are hardly arched 
and are armed with 3 sharp spinules — including one at the outer orbital 
angle. 

The ohelipeds are much shorter than the lega.and, like them, are 
unarmed, except that the inner angle of the wi'iat is dentiform. The 
longest (pcimltimuto) pair of lugs are mure than 2jr times as long as the 
carapace. 
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In tlie Indian Maseum arc 4 specimens, fitmt Hue Andamans and 
from off Ceylon 34 fms. The campaco of the type specimen is 5 millini. 
tong and 7 milUm. broad. 

Colour in spirit, uniform yellow. 

18. Liiochira guadrispivosa, Zehntuer. 

Litochira quadriepinoeaf Zehiiiiier, Kev. Suisse de Zool. H. 1894, p. 171, pi viii. 
figs. 11, 11b. 

Differs from L. Beaumunin in the followinfr particulars only : — 

(1) the cai*apace is still more nearly square : 

(2) there are 2 spines on the antero-lateral borders but none at the 
outer orbital angles : 

(3 ) the inner border of the ischium and arm of the cUelipeds is 
serrated, and the meropodites of the legs are armed with spines. 

(4) the colouration is yellow, with a large purplish-brown horse- 
shoe behind the front, and with sinuous markings of the same colour on 
the lateral subfrontal and suborbital regions of the carapace : the 
greater part of the antennal flagella is of the same purplish-brown 
colour. 

In the Indian Museum is a single specimen from the AndamaMS : 
the caitipace is 4 millim. long and 5 millim. broad. 

Subfamily ii. Gonoplacin^. 

19. GoNOPXiAX, Leach. 

GanoplaXf Leadi, Trana. Linn. Soc. XI. 1815, pp. 309, 333, and Malac. Fod. 
Brit. : Desmareat, Couaid. Gen. Crust, p. 124, and Diet. Soi. Nat. XXYIXI. p. 248 : 
De Haan, Fann. Japan. Crust., p. 19: MUoe Edwards, Uisl. Nat. Crust. II. 8p, and 
Ann. Soi. Nat. Zool. (3) XVITI. 1852, p. 162: Dana, U. S. Expl. Exp. Crust, pt. 
p. 310 : Bell, Brit. Stalk-eyed Crust, p. 129 : Heller, Crust. Siidl. Eurap. p. 102 : 
Hiers, Challenger Brachyura, p. 245. 

Bhomhiliat Lamarck (purtj, Hist. Nat. Aiiini. sans Vert. (2) V, p. 466 ; LatrelBc, 
Encyo. Method. X. p. 292. 

Carapace subquadrilateral, with the antero-lateral angles acute and 
Uie lateral borders posteriorly convergent, a good deal bix^tder thau 
long, moderately convex, the regions but faintly indicated. 

The fi'ont and orbits occupy the whole anterior border of the 
CMirapace : the fi*OBt is square out, laminar, and obliqu^y deflexed, and 
takes up between a third and a fourth of the anterior border -of 4he 
iciimpaoe, the i*est being tnkeii up by the trench-like oHdtei. 

Eyestalks long and slender : the antennules fold quite traiisviEirseiy 
I)etteath fhe frMt : the antennsB have a shoi't bgsal joint and a ileiidc^ 
ffagellttsi of good length, standing in the orbital hiatus. . < ^ 
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The buccal cavern is square and is well sefimrated from the pro- 
minent epistome : the efferent branchial channels are not well defined. 
The external inaxillipeds completely close the buccal cavern : their 
merus is square nnd carries the fiagellum at the an tero- internal angle, 

Chelipeds in both sexes much more massive, and in the male very 
much longer, than the legs, which are long and> slender. 

The abdomen in both sexes consists of 7 separate segments : in the 
male the 3rd segment nearly but not quite covers the sternum between 
the last pair of legs. 

Distribution : North-Eastern Atlantic coasts, Mediterranean basin ; 
Persian Gulf ; East Indian Archipelago. 

In the Indian Museum there is a young femnlf, lately received by 
myself from the Peraian Gulf, of a species of Qonoplax, Apart fi’om 
the shortness of the chelipeds it differs from (7. angulata, of which we 
have several good specimens from Europe, only in wanting the terminal 
spine to the tipper border of the meropodites of the legs. 

Subfamilies iii. & iv. Rhizopin^ & HEXAPODfN.f:. 

Key to the Indian Genera, 

A. Four pairs of legs, besides the chelipeds [EhizojptnPt^) : — 

I. The antennulary flagella can he completely retracted 
within the antennulary fossae : — 

1. The epistome is of good length fore and aft, it 
is not in any way confused with the palate but 
is commonly prominent and almost vertical : — 

i. Eyes w'ell formed, rarely deficient in 
pigment : — 

a. Eyes in all respects perfect : front 

straight, entire, from two- fifths 
to lialf the greatest breadth of 
the carajwce : merus of the exter- 
nal maxillipeds nearly square 

b. Eyes either quite perfect or defi- 
oieBt in pigment : front slightly 
curved and notched in the middle, 
about a third the greatest breadth 
of the carapace : antero-extemal 
angle of the merus of the exter- 
nal maxillipeds much produced... 

ii. Eyes obsolete or nearly so 

a. Carapace much broader than 

long, the posterodateral borders 
parallel 

b. Carapace a little broader than 
long, the postero-lateral borders 
anterioriy^oohvergsnt ............... 


Notontx. 

CXBATOPLAX, 

TvPHtocAJicjiirB. 

XXNQTRtffAXirUDin. 
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2. The epistome is shorfc, sunken, and not boldly 
separated from the palate 

i. Eyes miiiate, orbits concealed beneath 
the anterior border of the carapace : 
merus of external inaxillipeds with a 

sharp antero-cxternal angle Scalopidia. 

ii. Eyes obsolete or nearly so, orbits visible 
from above: antero-external angle of 
merus of external maxillipeds rounded 

off Typhlocabcikooks. 

II. The basal joint of the antennnles completely fills its 
fossa, into which the flagellum cannot theroforo be 
retracted : — 

1. Eyes small, bat perfect : outer border of merii'* 


of external maxillipeds almost straight HEPiiTnoPFLTA. 

2. Eyes reduced to a speck of pigment : outer 
border of merns of external maxillipeds with a 

strongly convex bulge outwards Camatopsis, 

B. Only three pairs of legs besides the ehelipeds, the Inst 
pair of other crabs not being represented even by a rndi- 
ment. The vana efferenUa of the male open on the 4th 
sternal segment {Heiaaxtodinrc') LAMrBT>op?iALi.rs. 


Subfamily iii. Bhizopinj;:, Stimps. 

Notonyx, a. M. Edw. 

NotonyaSf A. Milne Edwards, Nouv. Archiv. dn Mns. IX. 1S73, p. 268 : Miers, 
Cliallenger Brnchynra, p. 235. 

Carapace deepisb, subqundrilateral with the anteit) -lateral angles 
rounded off, broader than long, perfectly nude smooth and polished, 
without any indication of regions, convex fore and aft and anteriorly 
declivous. 

Fronto-orbiial border a good deal more than three-fourths the 
greatest breadth of the carapace : antero-lateral borders short, entire, 
curved. Front straight, sublaminar, from two-fiftlis to half the breadth 
of the carapace. 

Eyes small but well developed, the eyestalks movable, obpiriform : 
orbits in the usual marginal position. The antennnles fold transversely 
ill well formed pits. Basal antenna- joint short ; the flagellum, which is 
of fair length, stands in the orbital hiatus. 

Epistome well formed, nearly vertical : buccal cavern a little wider 
in front than behind. A slight hiatus between the external maxillipeds, 
the merus of which appendages is square and carries the flagellum at 
the aniero-intemal angle. 

Chelipeds subequal, or a little unequal, smooth and polished, much 
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more massive and but little shorter than the legs : palm short and rather 
deep, with the lower border sharply carinate. 

Logs smooth, unarmed, with a very few scattered lank hairs; 
dactyli styliform. 

The abdomen in both sexes consists of 7 separate segments and does 
not nearly conoeal the sternum between the last pair of legs, 

Disfribtition : Indo- Pacific, from Fiji to the Persian Gulf. 

Key to the Indian species of Notonyx. 

I. Caropaoe, length nbont three-fourths the breadtVi : merus 
of external Tnaxillipods about as long ns the ischium 

II. Carapace, length about five-sixths the breadth : merns of 
external maxillipeda mnch shortor than the ischium * ... 

20. Notonyx nitidus, A. M. Edw. 

Notonyx nitidus^ A. MUne Edwards, Nour. Archir. du Mub. IX, 1873, p. 269, 
pi. xii. fig. 3 : Miers, Challenger Brachyura, p. 236. 

Carapace, length a little more than three-fourths the greatest 
breadth. Front between a third and two-fifths the breadth of the 
carapace. Orbits elongate. Merns of the external maxilHpeds as long 
as the ischium. 

A small denticle near the far end of the upper border of the arm : 
inner angle of wrist pronounced, but not acute. 

Legs with some scattered hairs along the edges, the 3rd pair, 
which are slightly the longest, are about times the length of the 
carapace and nearly half again as long as the chelipeds. 

In the Indian Museum is a single specimen from the Persian Gulf ; 
its carapace is 8 5 millim. long and 11 millim. broad. 

21. Notonyx vitreuSj n. sp. 

Carapace, length about five-sixths the greatest breadth, rather 
tumid. Front nearly half the breadth of the carapace. Merus of the 
external maxillipeds shorter than the ischium. 

No denticle on the arm : inner angle of wrist blunt. Legs with 
hardly any hairs, otherwise resembling those of N, nitidus. 

In the Indian Museum is a single specimen from the Andaman 
Sea, 53 fathoms ; its carapace is 5 millim. long and 6 millim. broad, 

Ceuatoplax, Stimpson. 

Ceratoplax, Stimpson, Proc. Ac. Nat. Sci. Fhilad. 1858, p. 96 : Miers, Challenger 
Brachyura, p. 233. 

Carapace deep, subqnadrilateral with the antero-lateral angles 
rounded off, a good deal broader than long, the regions very indistinotly 
J. II. 48 


N, nitidup, 
N. vitrcvp. 
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and incompletely indicated, strongly convex fore and aft and anteriorly 
declivous. 

Fronto-orbital border about two- thirds the greatest breadth of the 
carapace : antero-lateral borders sharp, entire, curved : postero-lateral 
borders parallel. 

Front about a third the greatest breadth of the carapace, its free 
edge slightly arched, notched in the middle line. 

The orbits are in the usual position and the eyestalks are immov- 
ably fixed in them, but the eyes* are fairly well formed, though they 
may be deficient in pigment. The anteniiules fold transversely in 
proper pits. The basal antenna-joint is short ; the fiagcllum, which is 
of good length, stands in the orbital hiatus. 

Epistome well formed and prominent : buccal cavern quadrilateral, 
slightly increasing in breadth from behind forwards, almost completely 
closed by the external maxillipeds, the merns of which lias the aniero- 
external augle much produced and carries the flagellum at the aiitero- 
internal angle. 

Ciielipeds subeqnal, more massive but decidedly shorter than the 
legs; the palm shoi-t, deep, and compressed. 

Legs slender, unarmed, the 3rd pair the longest : dactyli styliform. 

The abdomen in both sexes consists of 7 separate segments and 
does not nearly occupy the space between the last pair of legs. 

Distribution : Indo-Pacific from the Bay of Bengal to Ecuador. 

Key to the Indian species of Oeratoplax. 

I, Surface of carapace nude, eyes well pigmented : outer 

surface of palm polished aud nearly smooth ... C. ciliata. 

II. Surface of carapace tomentose, eyes deficient in pigment : 
rows of vesicnlouB grannies on the outer surface of the 
palm ... ... ... ... ... ... C, hispida. 


22. Ceratoplax ciliata, Stimpson. 

Ceratoplaas ciliatup, Stimpson, Proc. Ac. Nat. Sci. Phllad. 1658, p. 9G : A. O. 
Walker, Journ. Linn. Soc., Zool., XX. 1890, p. 110. 

Ceratoplax ciliata, Miers, Challenger Brachynra, p. 234, pl.xiz. fig. 3: Cano, 
Boll. Soc. Nat. Napol. III. 1889, p. 229. 

Carapace, chelipeds and legs rather scantily fringed with hairs, but 
with a nude surface. 

Carapace, length a little more than three-fourths the greatest 
breadth, sparsely punctate, the regions not distinguishable. Front 
about a third the greatest breadth of the carapace, its free edge slightly 
arched and notched in the middle line. Eyes well pigmented. Cheli- 
peds decidedly shorter than the logs : inner angle of wrist sharp, but 
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not produced : outer surface of palm smooth and polished, except for a 
few depressed granules interiorly. Third pair of legs not twice the 
length of tbe carapace. 

In tbe Indian Museum is a single specimen from the Andaman Sea, 
53 fms. 


23. Ceratojplax hispida, n. sp. 

Carapace, chelipeds and legs with a tomentose surface, and fringed 
with longer silky hairs. 

Carapace, length a little less than three-fourths the breadth, when 
denuded its regions (and three gastric subregions) are just distinguish- 
able, and its surface is pitted and its lateral margihs granular. Front 
a little more than a third the greatest breadth of the carapace, its free 
edge decidedly arched and notched in the middle line. Eyes very 
deficient in pigment. Chelipeds (in the female — male unknown) much 
shorter than the legs : inner angle of wrist sharply dentiform ; outer 
surface of palm with numerous rows of vesiculous granules. Third 
pair of legs two-and-a-half times the length of the carapace. 

In the Indian Museum is a single specimen from Falk Straits : its 
carapace is 9 millim. long and 13 millim. broad. 

Typhlocarcinus, Stimpson, 

Ty 2 ihlocarcinu 8 f Stimpson, Proc. Ao. Nat. Sci. Philad. 1858, p. 95. 

Carapace as in Ceratoplax, Fronto-orbital border about half the 
greatest breadth of tbe carapace. Front less than a fourth the breadth 
of the carapace, more or less distinctly bilobed. Antero- lateral borders 
well curved, often ctnarginate in places; postcro- lateral borders- 
pai’allel. 

Orbits in the usual position, completely filled by tbe immovable 
eye-stalks : eyes obsolete, or nearly so. The antennujos fold nearly 
transversely, in proper pits. Basal autonua- joint short ; the fiagellum, 
which is short, stands in the orbital hiatus. 

Epistome well formed and prominent ; buccal cavern completely, 
or almost completely, closed by the external maxillipeds, the flagellum 
of which articulates with the autero-internal angle of the merus ; the 
outer angle of the merus not produced. 

Chelipeds subequal or unequal, much more massive than the legs 
from which tliey do not much differ in length : palm short deep and 
compressed, with sharp upper and lower borders. 

Legs slender, unarmed, the 3id pair slightly the ^longest ; dactyli 
etyliform. 
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The abdomen in both sexes consists of 7 separate segments and 
does not nearly occupy all the sternum beiweeu the last pair of legs. 

DistHhition : Indo-Pacific, from the Persian Gulf to Hongkong. 

From Ehizopa, of which we possess specimens from Hongkong, this 
genus differs only in having the eyes obsolete and the external maxilK- 
peds more closely opposed to each other. It may well be doubted 
whether these differences are of generic value. 

Key to the Indian species of Typhlocarcinus. 

T. Antcro-lateral borders with 2 or 3 eniarginations 

1. Baccal cavern decreasing in size from behind for- 

wards : anfcero-cxternal angle of morns of external 
maxillipeds obsolete and rounded off ST. nudue, 

2. Buccal cavern qaite square : antero- external angle of 

merus of external maxillipeds sharp ... ... ... T, villosiis, 

II. Antcro-lateral borders of carapace entire : baccal cavern 

quite square ... ... ... ... ... ... ... T. ruhidue* 

24. Typhlocarcinus nuduSy Stimpson. 

Typhlocarcinus nvdus, Stimpson, Froc. Ac. Nat. Sci. Philad. 1858, p. 9G. 

Carapace much transverse, its length only about five-eighths its 

greatest breadth, its surface smooth and bare, the i*egions hardly 
distinguishable. The posterior part of the antero-lateral border has 
two or three obscure notches. 

The front, which is about a fifth the greatest breadth of the 
carapace, is grooved in the middle line — almost bilobed. Orbits broadly 
oval, almost subcircular. 

Buccal cavern considerably decreasing in breadth from behind 
forwards : merus of the cxtei-nal maxillipeds with the antero* external 
angle obsolete and rounded off ; the exognath very narrow. 

Chelipeds and legs smooth, with only a few scant hairs on the 
margin. Chelipeds, in the male about twice the length of the cai*apace, 
a little longer than any of tlie legs ; inner angle of wrist sharp, but 
not produced : palms unequal, smooth and polished, the upper border 
smooth and crest-like, the lower border with a distinct moulding. 

In the Indian Museum are 25 specimens, from Karachi and the 
Mekrdn coast, Madras coast and Sandheads, and the Andamans. 

In this species a tiny speck of pigment denotes an eye. 

25. Typhlocarcinus villosusy Stimpson. 

Typhlocarcinus viUosus, Stimpsou, Proc. Ac. Nat. Sci. Fbilad. ISuS, p. 96 

Miere, P. Z. S., 1879, pp. 20, 40 : Walker, Journ. Linn. Boo. Zool. XX. 1890, p. 110, 
pi. ix. figs. 6-^ : Ortmaun, Zool. Jahrb. Syst. Yll. 1893-94, p, 689. 

Carapace and appendages everywhere covered with velvet. Carapace 
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about tliroe-fouitbs as long as broad, its greatest breadth aoroes the 
middle: when denuded it is granular iti places and the regions am 
hardly distinguishable. Three blunt granular teeth on the lateral 
borders, two of which are atitero-lateral, the third being postero-lnteral. 

Front between a fourth and a fifth the breadth of the cmipaofv 
bilobed : orbits piriform. 

Buccal cavern quite square: antero-external angle of merits of 
external maxillipeds well marked but not produced, the exognath normal. 

Chelipeds about twice as long as tbe carapace, and nearly the same 
length as t)ie 3rd (longest) pair of legs, their outer surface, especially 
that of the palm, is gi anular: inner angle of the wrist produced, denti- 
foi’m. The legs are fringed with coai'sish hairs. 

In the Indian Musenm, besides a specimen from Hongkong, are 
6 from various parts of the coast of the Bay of Bengal. 

The carapace of ^he best specimen is C millim. long and 8 millim. 
broad. 

In this species also there is a tiny speck of pigment for an eye. 

26. Typhlocarcmus rnhxdns^ n. sp. 

Carapace perfectly smooth and nude, except for n few hairs on tbe 
anterior and aiitero^latcral margins, its length a little over three-fifths 
its breadth, the regions hardly distinguishable, though tbe epibranchial 
regions have a decided dorsal bulge. 

The antero- lateral borders, which, like the postero-lateral are blunt 
and granular, are quite entire. 

Front about a fifth tbe breadth of the carapace, bilobed, the median 
groove very deep. Orbits pirifoim. Buccal cavern and external 
maxillipeds ns in T. vilJosns. 

Chelipeds and legs rather hairy, but there is always a large smooth 
bare space on tbe outer surface of tbe wrist and palm. Chelipeds about 
as long as the longest legs, less than twice tbe length of the cai^apaoe ; 
inner angle of wrist produced, dentiform ; below and above the bare 
patch on tbe wrist and hand the surface, when denuded, is granular* 

The colour is a rich ruddy brown. 

In tbe Indian Museum are 18 specimens from the Bay of B&ngsd, 
20 to 65 fms. 

Tbe largest specimen has the carapace neatly 7 millim. long aud 
K) millim. broad, but there are egg-laden females smaller than this. 

There is no pigtfient speck to represent an eye in this species. 

XsNOPUTHALMODES, Bicbters. 

Xenophihalmodeitf Uicliters, in Mobins Meeresf. Maurit, p. 165, 1880. 

Carapace rudely semicircular in outline, tbe posterior border being 



324 A. Alcock — Carcinological Fauna of India* [Ifo* 3« 

the longcsf, and ilie postero-lateral borders being anteriorly-convergent 
to form a common curve with the well-arched anterior and antero- 
latciul borders : it is but little broader than long, is convex fore and aft 
and strongly declivous anteriorly, and shows the regions indistinctly 
and incompletely. 

Fronto-orbital border less than half, front less than a fifth, the 
greatest breadth of the carapace, the front being prominent and 
bilobed. 

Orbits in tlie usual position, completely filled by the immovable 
eye-stalks : eyes obsolete. The antennules are small, and fold obliquely 
ratlicr than transversely in proper pits. Bnsal antenna-joint short : the 
fiagellum, which niso is short, stands in the orbital hiatus. 

Epistome and mouth parts, as also the abdomen, as in TypMocar* 
dnus. 

Chelipeds a little unequal, much more massive and rather longer 
than the legs, of which the 3rd pair is slightly the longest. Palm short 
deep and compressed, with sharp edges. 

Legs slender, unarmed : dactyli styliform. 

Distribution : Indian Ocean, from Mauritius and the Red Sea to 
the Andamans. 

This genus differs from Typhlocarcmus in having the carapace 
more elongate and more semicircular in outline, the front more pro- 
minent and narrower, and the antennules more ci'amped in consequence. 

27. Xenopthalmodes moehili Richters. 

Xenophthalmodes moehii, Richters, in Mobius, Meerosf. Maarit, p. 155, pi. xvi. 
fig. 29 and pi, xvii. figs. 1-6 1880 : Miers, P. Z. S. 1884, pp. 10, 12 ; de Man, Kotos 
Leyden Mns. XIT. 1890, p. 68, pi. iii. fig. 5. 

The cai'apace has rather a lop-sided look and is practically smooth, 
except for two rather deep semilunar impressions that incompletely 
separate the gastro-cardiac from the epibranchial regions : its surface 
is bare, but its free edges, like the edges of the chelipeds and legs, are 
thickly fringed with longish silky hairs : its length is about five-sixths 
the greatest breadth, which is quite posterior. Front very decidedly 
bilobed. Orbits oval. Buccal cavern very slightly decreasing in 
breadth anteriorly : the merus of the cxteimal maxillipeds has the 
antero-external angle rounded off. 

Clielipeds in the male a little longer than the legs, and with the 
hands decidedly unequal : the inner angle of the wrist is acuminate : 
the upper edge of the palm is sharp and crest-like, the lower edge has 
a low granular crest or moulding, the sui'face of the palm is smooth 
and polished. The larger cheliped, measured along its convexities, is 
about twice the length of the carapace. 
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In tlie Indian Maseum are 13 specimens, from the Peraiau Gnlf, 
Malabar coast, Coromandel coast, Gulf of Martaban, and the Andamans. 
The carapace of the largest specimen is 10 millim. long and 12 millim. 
broad. 

In one very young specimen the eye is represented by a tiny speck 
of pigment, as shown in do Man’s figure, but in large specimens thez*o 
is no trace of this speck. 

ScALOPiDiA, Stimpson. 

Scalopidiat Stimpson, Proc. Ao. Nat. Sci. Philod. 1858, p. 95 : Miers, Ghallmger 
Braehynra p. 223. 

Hypophthcdmus, Uichtors, Abh. Seuck. Nat. Ges. Frankfart, XII. 1881, p. 429. 

Carapace of but modei-ato depth, moderately convex fore and aft 
nnd but moderately declivous anteriorly : it is a good deal broader than 
long and inclines somewhat to a semicircular outline, the gi'eatest 
breadth being quite posterior, the postero-Iateral borders being anteriorly 
convergent, and the aiitero-lateral borders being nicely curved : the 
regions are distinctly mapped out by fine grooves. 

Fronto-orbital border about two-fifths, front about a fourth <he 
greatest breadth of the carapace : front rather obscurely bilobed, antero- 
lateral borders acute. 

Eyes minute, eyes talks fixed in small orbits which lie entirely 
beneath the anteiior border of the carapace. The antennules fold 
transversely in shallow and rather inadequate pits. Basal antenna-joint 
short ; the flagellum, which is of moderate length, stands quite clear of 
the orbital hiatus. 

Epistome sunken, not well demarcated from the edge of the buccal 
cavern : the latter is squarish and broader in front than behind. Tliere 
is a considerable gap between the external maxillipeds, the merus of 
which is square and has a sharp antero-external angle and carries the 
fingellum at the antero-internal angle. 

Chelipeds a little unequal, much shorter and not much more massive 
(except as regards the larger palm) than the third pair of legs : palm 
short and compressed, with sharp edges. 

The legs have the merus broadened, especially in the case of the 
2nd and 3rd pair : the 3rd pair is considerably the longest. 

The abdomen consists of 7 separate segments, and does not nearly 
occupy all the sternum between the last pair of legs. 

Distribution : Indo-Pacific, from Madagascar to China. 

28. Scalopidia spinosipes, Stimpson. 

Scalopidia spinosipes, Stimpson, Proo. Ac. Nat. Sci. Philad. 1858, p. 96: 
J. B. Henderson, Trans. Linn. Soo., Zool., (2) V. 1893, p. 379. 

Carapace and appendages downy. Carapace, length about two- 
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thirds the greatest breadth, its snrCace closely punctate: all the regions 
are quite plainly defined by grooves, which also snbdivide the gastric 
into three subregions, and the epi branchial into two — an anterior and 
a posterior ; and the cardiac region has a distinct bulge. The sharp- 
cut antero-lateral bordet's are, like the anterior border, very finely 
serrated, and are marked off from the blnnt postero-lateral borders by a 
minute spine. 

The larger cheliped is barely half again as long as the carapace : 
both chelipeds have the lower edge of the arm finely serrated, have a 
spinule near the far end of the upper border of the arm and one at the 
outer angle of the wiist, and have the inner angle of the wrist strongly 
dentiform. 

Tlie legs have their edges, except in the case of the dactyli, closely 
and evenly spinulate, but there is a tendency for the spines to fail on 
the posterior edge of the carpus and propodite. The 3rd pair, which 
are considerably the longest, are much more than 2^ times the length 
of the carapace. The legs increase remarkably in length from the 1st 
to the 3rd, and the 4th are about the same lengtii as the first. The 
dactyli are sharp, stiong, styliform and ciliated: those of the last pair 
are curved, those of the other pairs are straight. 

Henderson records this species from the Gulf of Martaban: the 
only 8j>eciinons in the Indian Museum are from Hongkong. 

29, Ttphlocaecinodes, n. gen. 

Apparently one of the links between Typhlomrcinus and its allies 
on the one hand and Scalopidia on the other. 

Carapace moderately deep, shaped much as in Typhlocarcinus, hut 
slightly more elongate, the free edges hairy. Fronto-orbital border 
about three-fifths, front about a third, the greatest breadth of the 
carapace: front prominent, its free edge convex and entire. 

Orbits in the normal position, narrow, button-hole shaped ; eye- 
stalks tapering, immovable; eyes obsolete or nearly so. Antennuha 
crampedy folding very obliquely— nearly longitudinally — in proper pits. 
Antennal penduncle small and cramped, the flagellum standing in the 
orbital hiatus. 

Epistonie sunken, linear : buccal cavern square, its anterior angles, 
like the antero-external angles of the merus of the external maxillipeds, 
ronnded off: the extennil maxillipeds completely close the buccal 
cavern and have the flagellum articulated to the aritero-internal angle 
of the merus. 

The abdomen does not nearly occupy all the space between the last 
pair of legs. 
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The above diagnosis is framed on a broken specimen, without 
chelipeds or legs, in the Indian Museum. In the form of the front and 
sliape of the carapace this specimen has a strong resemblance to the 
Typlilocarcinua integrifrons diQ^crihed and figured by Miers in Ann. Mag. 
Nat. Hist. (5) VII f. 1881, p. 260, pi. xiv. fig. 1. Miers himself was 
doubtful about refenring bis species to Typhlocarcinus, 

Our specimen is too much damaged to fumish a useful specific 
diagnosis. 

Hephthopelta, Alcock. 

Ht>phthopclta, Alcock, InvoRtigator Deep Sea Brachynrfl, p. 76. 

Carapfice very deep, inflated, rudely semicircular, about as long ns 
broad, convex fore and aft and vertically deflexed anteriorly, all its 
borders entire and all, except the posterior, tumid, the cardiac and 
bi*ancliial regions well ^lelimited. 

Front coiKsidorabl}’ less than a third the greatest breadth of the 
cam pace, bilobed, vertically deflexed • the whole extent of the fronto- 
orbital border is more than half the greatest breadth of the carapace. 

Oj’bits small, shallow, exc.avated in the vertical ly-deflexed anterior 
border of the carapace, not concealing the eyes. Tliough the ej'es arc 
small and their stalks immovah]3’’ fixed, they are well formed^ well 
defined and well pigmented. 

The ant ennuiary fossse are completely filled by the basal antennulary 
joint to the exclusion of the flagella. 

The basal anteuna«joiiit is small, slender, and does not nearly reach 
the front ; tlie flagellum, which arises in the orbital hiatus, is hardly 
longer than the orbit. 

The epistome is of considerable width fore and aft and, though 
sunken, is well defined from the palate. The buccal cavern is square, 
though very slightly narrower in front than behind : the excurrent 
branchial canals are well defined. The external maxillipeds, which 
completely cover the buccal cavern, have the raerus shorter and slightly 
narrower than the ischium and somewhat oval in shape, and the palp 
jointed to the antero- internal angle of the merus and of good size. 

The legs arc all long and slender and end in a slender dactylus : 
the third pair are slightly the longest. 

The chelipeds are lost in the single specimen obtained, which is a 
female. 

30. Hephthopelta Inguhris, Alcock. 

Hephihopelta InguhriSj Alcock, Investigator Deep Sea Brachynrn, p. 77. pi. iv, fig. 2. 

Carapace as long as broad, roughly semicircular or semiglobose, of 
thin texture, its surface very finely frosted and somewhat pubescent. 

II. 43 
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The froii bo orbital region is vertically deflexed aod almost invisible 
in a dorsal view. 

Epibranchial and cardiac regions tumid, circumscribed by deepisli 
grooves. 

Legs subcylindrical, with a finely frosted and pubescent surface : 
tbe third pair, which are slightly the longest, are about 2f times the 
length of the carapace : the posterior (lower) border of the merus of the 
first two pairs is spiuulose. 

Colours in spirit, light j’^ellow, eyes black. 

A single female, without chelipeds, from the Andaman Sea, 490 fms. 
The carapace is 8 millitn. long, and the same in breadth. 

Camatopsis, Alcock. 

Camniopsi,^ Alcock, Investigator Deep Sen Brachyura, p. 75. 

Carapace deep, rudely sub-semicircular, hardly broader than long, 
strongly convex fore and aft and declivous anteriorly : its an tero- lateral 
borders short sharp and entire, its postero-lateral borders long sharpish 
and slightly convergent anteriorly : its only markings are two longitudi- 
nal grooves hardly visible on the nndenuded carapace, that mark off the 
epibranchial regions. 

Front considerably less than a fourth the greatest breadth of the 
carapace, obscurely bilobed ; the whole fronto-orbital border is about 
half the greatest breadth of the carapace. 

Orbits large, deep, and norraall 3 ’’ cut in the anterior border of the 
carapace: ey'estalks lai-go, tumid, conical, almost immovably fixed in tlio 
orbits : eyes reduced to a speck of pigment placed on the under surface 
of the tip of their stalks. 

Antenimlary fossa? small, and filled entirely by tbe basal antennulary 
joint, to the complete exclusion of the large flagellum. 

The small basal antenna-joint is wedged in between and beneath 
tbe eyestalk and anteninile, the second joint hardly roaches to the 
front, the flagellum is large and considerably longer than the orbit. 

Tbe epistome is of considerable width fore and aft, especially at 
its middle, and though sunken, i.s well separated from the palate. The 
buccal cavern is square, though rather broader in front than behind, 
and is almost entirely covered by the external maxillipcds. These have 
the merus as long as, and marlcedhj hroader than the ischium^ owing to the 
strongly convex bulge of the outer border of the merus : the palp, which is 
of good size, is jointed to Hie nntcro-iiiteriuil angle of the merus. 

The chelipeds are moderately massive and in the male the hand.s 
are unequal. The arm is short and trigonal, the wrist rather long 
narrow and crooked. 
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Legs sufficiently long and stout, the penultimate pair being the 
longest ; their dactyl i are sharply trigonal and elegantly plumose : the 
last pair have the dactylus slightly curved and compressed. 

The abdomen of tlie male, which is four-jointed, does not nearly 
fill the space between the last pair of legs. 

Between the 4th and 6th segments of the sternum, in the male, is 
intercalated a long narrow plate that covers the external genital ducts* 

31. Camatopais ruhida, Alcock and Anderson. 

Camatopsis ruhida^ Alcock and Anderson, Ann. Mag. Nat. Hist. Jan. 1899, 
p. 13 ; Alcock, Investigator Deep Sea Bracbynra, p. 76, pi. iv. fig. 3. 

Carapace very finely granular when denuded of the short velvet 
that covers it and all parts of the body and appendages. The narrow 
front and the antero-lateral borders form a semicircular curve: the 
postcro-lateral borders 'Ifiro anteriorly convergent, the greatest breadth 
of the carapace being between the bases of the penultimate pair of 
legs. The tumid anterior (true inner) borders of the e3*estn]ks bulge 
bo3*ond the orbital concavities of the anterior border of the carapace. 

The efferent branchial canals cause an angular bulging or carina- 
tioii of the pterjgostomian regions. 

The chelipeds are unequal in the male (female unknown), the 
longer one being about If times the length of the carapace. They arc 
unarmed. In the larger hand the fingeis meet only at tip and are 
finely toothed in the distal half only, being rather deeply notched in 
the basal half, while on the inner surface of the movable finger is a 
curious truncated spine. In the smaller hand the fingers meet through- 
out their extent and only the immovable finger is distinctly toothed, 
one or two of its teeth being enlarged. 

The first and last pair of legs arc about 1 j times, the second and 
third pair are about twice, the length of the carapace. In the last 
pair of legs the terminal joints are more strongly ciliated, and the 
dactylus is slightly curved and compressed as for swimming. 

Colours in spirit rich chocolate brown. Animal entirely covered 
with velvet. 

Three males from the Andaman Sea, 194 fathoms. The carapace 
of the largest is 9 milliin. long and 10 millim. broad. 

Subfamily iv, Hexapodinji, Miers. 

Lambdopuallus, uov. gen. 

Near llcxapiia, l)e Haan, from which it chiefly differs in the form of 
the auterior pair of male sexual appendages, which are rigidly bent 
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into the form of an the horizontal limb of which is lodged in a special 
trench in the first segment of the sternum. 

Carapace much broader than long, broadest behind. Front narrow, 
nearly vertically deflexed. Orbits small, circular, widely communicat- 
ing with the anteiinular fossaa. The aiiteiinoles fold transversely. 
Antennae small, standing in the orbital hiatus. 

Epistome well-defined. Buccal cavern with the sides slightly 
convergent anteriorly. The external mnxillipeds have coarse palps, 
which, when folded, fill the rather broad space that exists between the 
ischiopodites : the merus is subquadrilatcral, with the antero-external 
angle rounded off, and the palp articulates with its antero-iiiternal 
angle: the exoguatli is not concealed. 

Ohelipeds unequal in the male, shorter but moro massivo tbau the 

legs. 

Only three pairs of legs, the fourth pair entirely absent. 

Sternum extremely broad. Abdomen of the male very naiTOW. 
The cfi'erciit ducts of the male sex open on the 4th sternal segment 
iuside the fossa into which the abdomen fits. 

82. Lambdophallus simpes^ n. sp. 

Kesembles Hexapus t/expnsy De Huan, with a Bpecimen of which I have couiparod 
it, bat differs in numerous important characters. 

Carapace subquadrilatcral with the anterior angles broadly i*ounded 
off, much broader than long, convex fore and aft and anteriorly defiexed, 
nearly flat from side to side, the gastric and cardiac regions well 
defined, the surface uniformly finely granular under a lens. 

Front nearly vertically defiexed, its edge square-cut but grooved or 
notched in the middle lino, its breadth about a fifth the greatest breadth 
of tliG carapace. 

Orbits freely communicating with the antcitnular fossee : eycstalks 
immovable and very short, eyes small but well pigmented. 

Antennules large, folding transversely ; the inter-antennular septum 
narrow if complete. 

Epistome lozenge-shaped, well defined : the sides of the buccal 
cavern converge slightly from behind forwards : the ischiopodites of the 
external maxillipeds are rather narrow and leave between them a widish 
gap, wliich, however, is tilled by the flagella. 

There is a deep crescentic groove across the pterygostomian region, 
just in front of the bases of the chelipeds, and there are several close-set 
oblique scorings near the antero-lateral angles of the buccal cavern. 

Chelipeds in the male unequal, moro massive than the legs, the 
] 9 .rger one not times the length of the carapace : under the lens their 
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outer surface is very finely and uniformly granular : the fingers are short, 
especially iu the lai^er hand, and meet only at tip, and at the base of 
the dactylus of the larger hand is a molariform tooth. 

Legs tomeutose : only 3 pairs are present, the 4th pair not being 
represented even by a rudiment. The first pair, which are not much 
longer than the chelipeds, are the shortest and slenderest : the next 
two pairs, which are about equal in size, are not quite twice the length 
of the carapace. 

Sternum very broad, finely and uniformly granular : in the male, 
in the first sternal segment, on cither side of the last abdominal tergum, 
is a long narrow oblique trench, in which tlie ends of the modified 
abdominal appendages are lodged. 

Male abdomen very narrow, not a fifth the breadth of the sternum 
at its base. The first tergum is short fore and aft, the second is linear 
and has a somewhat trihobed form, the 3rd 4th and 5th are fused to 
form a sort of hexagonal plate with the distal end narrowed, the 6th 
and 7th arc separate. 

The anterior of the two pairs of male abdominal appendages 
are most curiously modifi<^d: they are very long and stiff and are L 
shaped, and the proximal limb of the L beneath and parallel with 
the abdomen, while the distal limb of the emerges at right angles to 
tlie abdominal tergum, and, instead of being free, lies iu the special 
sternal canal before mentioned. 

Ill the Indian Museum are 2 specimens, from the Bay of Bengal, 
65 fathoms. The carapace is 4'5 millim. long and 7 millim. biond. 

Family II. PJNNOTBRIDA\ Kdw. 

Key to the Indian genera of Pinnoierida3. 

I. Carapace ill’Calcifiod : the isohinm of the external 
nmxillipods is indiatingaishably fused with the niuoh 
enlarged uierus : — 

1. Edges of the carapace swollen and ill-defined: 

dactylus of the external maxillipeds small and 
often abnormally placed, but present 

2. The edge of the carapace, in all but its short 
fronto' orbital portion, forms a thin upturned 
crest : dactylus of tlie external maxillipeds 
wanting, or represented by a tiny pencil of hairs 

II. Carapace well calcified: tbe isciiium of the external 
maxillipeds is distinct and independent : — 

1. Ischium of the external maxillipeds mnch smaller 
than the merus : dactylus of the external maxil- 
lipeds very largo, spathulate. Orbits and eyes 
. normal, the orbits oiroular 


PiNNOTKBES. 


Xanthasu. 


, Txtiwas. 
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2. JBchium of the external maxillipeds as well deve- 
loped as the merus, the dActylus not enlarged^ 

The orbits arc narrow slits sitnatod dorsally 
with their long axis almost at right angles with 
the anterior border of the caropacei and the 
eyes are minute or obsolescent Xbnophtiialmck. 

3. Ischium of the external maxillipeds very much 

larger than the merus, the iippenduges as a 
whole being slender and not nearly closing the 
buccal cavern. The orbits are in the usual 
marginal position CiusMocARCiKors. 

Subfamily Xenophtdalmin^;:, nov. 

Xenophthalmds, White. 

Xenophthalmus, White, Ann. Mag. Nat. Hist. XVJII. 1846, p. 177 : Milne 
Edwards, Ann. Sci. Nat., Zool., (3) XX. 1863, p. 220: Burger, Zool. Jahrb., Syst. 
VIII. 1894-96, p. 386. 

Carapace broader than long and broadest behind, arched antero- 
lateral ly, the regions faintly indicated. Front narrow, strongly deflexed. 

The oihits are small^ ohliqne or nearly longitudinal^ hut ton^liolc like 
slits^ placed dorsally almost at right angles to the fro7ital harder^ and the 
eyestalks are immovably embedded in them. The eyes are, at most, 
minute specks of pigment. The aiitennules and antennae arc extremely 
small, the antennules folding nearly vertically beneath the front. 

Epistome not defined. Buccal cavern almost semicircular, com- 
pletely closed by the external maxillipeds. The c;rternal maxillipeds 
have the ischium and inerus equally well developed (the ischium being 
nearly square and the merus about a quadrant of a circle) and the 
palp articulated at the antero-extemal angle of the merus. Exognath 
small and concealed. 

Chelipeds in the male “ with the hands somewhat elongated and 
thickened,’* in the female short and very slender. 

Legs fairly stout, the third pair the longest. 

The abdomen in both sexes consists of seven separate segments. 

Key to the Indian species of Xenophthalmus. 

I. The legs are ciliated aud the third (lougest) pair arc not 


twice the length of the carapace X. pinnoteroides, 

IJ. The legs are ciliated towards the tip only, and the third 
(longest) pair are more than twice the length of the 
carapace X. ohscuras. 


83. Xe7iophthalmu8 innnoteroidesy White. 

Xenophthalmus pinnotheioides, White, Ann. Magi Nat. Hist. XVIII, 1846, p. 178, 
ph ii. fig. 2, and Samarang Crust, p. 68, pi. xii. fig. 3 : Milne Edwards, Ann. Soi« 
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Nat., Zool., (3J XX. 1853, p. 221 : Stimpson, Proo. Ao. Nat. Sci. Philad. 1858, p. 107 : 
Slaiter, Tijds. Nederl. Ind. XL. 1881, p. 162 : J. B. Henderson, Trans. Linn. Soc., 
Zool., (2) V. 1893, p. 394. 

This species is included in the Indian Fauna on the authority of 
Professor J. ll. Henderson. It seems to be characterized by having the 
ischium and merus of the external maxillipeds deeply grooved, longi- 
tudiiinlly, near the outer margin ; the legs stout and hairy, the third 
pair barely twice as long as the carapace ; and the three terminal joints 
of the first pair of legs broadened so that their edges are almost 
carinate : the lateral borders of the carapace are granular or finely 
denticulate. 

34. Xenophthalmus obscurus, Henderson. 

Xenophthahnus obscu7'us\ J. R. Honderson, Trans. Linn. Soc., Zool., (2) V. 1893, 
p. 394, ph XXX vi. figs. 18, 19, 

Carapace glabrous and shiny, but its surface is somewhat creased : 
the median regions are sepai*ated from the branchial regions by grooves 
or de[>ressions, nnd each brancliial region is tr aversed obliquely in its 
posterior part by a low ridge. 

The rounded-o£F antero-lateral corners of the carapace are traversed 
by three low fine ridges, nearly parallel with one another : one of these 
defines the ptcrygostomian region, the next appears to be the true 
antero-lateral border, while the most dorsal one runs from the angle of 
the orbit to the junction of the antero-lateral and postcro- lateral 
borders. 

Front narrow, nearly vertically deflexed, longitudinally grooved in 
the middle line, its free edge square-cut but faintly sinnou.s. The eyes 
are just visible as minute linear specks, placed posteriorly. 

No epistome. The ischium and merus of the external maxillipeds 
are not deeply grooved near the outer border. 

Chelipeds in the female shorter and much slenderer than tlie first 
and last pair of legs. 

The 3rd pair of legs are the longest, being about 2^ times the 
length of the carapace : the second pair, though a little shorter than the 
3rd, are equally stout. The first and last pairs are about equal to one 
another in size (in the female) being hardly longer than the carapace, 
and slenderer than the other legs. The terminal joints of all the legs 
are liairy : the posterior borders of the meropodites of the first three 
pairs are spiny, the anterior boi’der being very finely serrulate. 

In the Indian Museum are two female.*?, one, with eggs, fi*om off the 
Ganjam coast, 20 fathoms, the other from the Andamans. The carapace 
in the larger female is 6 milliui. long and 8 millim. in greatest breath. 
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Subfamily Asthenoqnathikj:, Stimps. 

Chasmocaecinops, n. gen. 

Carapace deep, conrez fore and aft and declivous anteriorly : its 
greatest breadth is quite posterior, so tliat the postcro- lateral borders, 
which are blunt, are anteriorly-convergent, thongli slightly so : the 
antero-hiteral borders are sharp and form an elegant curve with the 
anterior border : the regions are nearly as well defined as they are in 
Scalopidia: its length is hardly less than its breadth. 

The fronto-orbital border is considerably more than a third, but 
the front (which is bilobed) is only about a sixtli, Iho greatest bi'eadth 
of the carapace. 

The oibits, which are in the usual marginal position, are small, and 
the eyesialhs^ which are immovable, aire slinmh ivithin them : the ejes 
are minute. 

The anteiiuulary flagella are large and cannot be refracted info 
the anteiinular pits, wliich are filled entirely by the basal joint. 

The antennal flagella aro long — considembly more than a third the 
length of the carapace — and stand in the orbital hiatus. 

Epistome sunken and not altogether well demarcated from the 
palate. The buocjil cavern has its antero-external angles rounded off, 
and is not nearly closed by the external maxillipeds : these have the me7’U8 
much shorter and narrower than the ischium^ oval and somewhat oblique, 
and the fiigellum appears to articulate with the summit of the merus. 

The clielipeds are about as long as the legs and are very unequal 
in the male. 

The third pair of legs are slightly the longest. As in Scolopidia 
the dactylus of the last pair of legs is recurved. 

The abdomen in both sexes is narrow, not nearly occupying all the 
space between the last pair of legs, and in the male consists of 5 
pieces, the 3rd-5th segments being fused. Tn tlie male also, as in 
Camatopsis, there is, on either side, a narrow plate intercalated between 
the 4th and 5th segments of the sternum and covering the external 
genital ducts. 

This genus more clearly than any other conned s the Rhizopinse and 
the Pinnotheriilse together. 

35. Chasmocarcinops gelasimotdes, n. sp. 

Carapnoe nearly as long as broad, its surface abundantly sprinkled 
with vesiculous granules, its free margins rather sparsely ciliated : all 
the regions are distinguishable, and the cardiac and posterior lobe of 
the gastric regions are defined by deep impressions : the an teto- lateral 



1900.] A. AlGOCk^Oarcinologieal Fauna of India. « 3S5 

borders are sharply defined and grantilar. Front very distinctly bilobed^ 
prominent. 

Clielipeds in the male very unequal, the larger one being twice as 
long as the carapace, its chief bulk being contributed by the hand, 
which, with its large swollen polished palm and long crooked fingers 
meeting only at tip, recalls that of Qelasimus. The smaller cheliped 
(like the female chelipeds) is not much shorter than the larger one and, 
like it, has the articulation of the wrist confined to a rather prominent 
postei«o-inferior lobe of the hand, and the fingers longer than the palm : 
the chief difference is that the palm is not enlarged and swollen and that 
the fingers meet throughout almost all their extent* In both chelipeds 
the surfaces of all tho segments are smooth, and" there are sharpish 
granules along the borders of the arm and at the not very pronounced 
inner angle of tho comparatively slender wrist. 

Tlie legs, like the fingers of the smaller cheliped, arc fringed, but 
not very thickly, with hair. The 3rd pair are very slightly the longest, 
being twice the length of the carapace. The edges of the meropodites 
are fimiislied with shai'p granules and spitmles, these being abundant 
ill the case of the first 3 pairs and rather few on tho 4th pair. In the 
first 3 pairs also the carpopodites are of good length and subcylindrical, 
and the dactyl! straight and almost styliform; but in the 4th pair the 
two teriniiml joints arc compressed, the earpopodite being shortened and 
(he dactylus recurved. 

A male and a female fi*om off Madras, 12 fathoms. The carapace 
of the male is 11 millim. long and 12 millim. broad. 

Subfamily Pinnotherelin.^:. 

Tetrtas, Rathbnn. 

Tetrias, Rathbnn, Proc. U. S. Nat. Mns. XX F, 1898, p. 607. 

Carapace strongly calcified, broader than long, deep, subquadrang- 
ular, dorsally flattisli, antcu-iorly declivous, the regions •faintly indic- 
ated. 

Front between a third and a fourth the greatest breadth of the 
carapace, its edge only deflexed, not directly united to the epistome. 
Orbits circular, small : e3-estalks short, eyes small. The anteunulea 
fold a little obliquely from the transverse. Antennas small, the flagellum 
in the orbital hiatus. 

Epistome well defined : buccal cavern broadish, quadrilateral. 
External maxillipeds large, their palp about as large as their merus 
and isohiuiu combined : ischium distinct, small ; merus very large, 
carpus large and triangular and articulating nt the antero-extern^ 
J, II. 44 
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angle of ilie merufi, ])ro[K)dite large and arfciculaiing with the end of 
the carpus, dactylus large and spathulato and articulating with the 
inner angle of the propodite : exognath small and a good deni con- 
cealed. 

Ohelipcds equal, short : the cholij)eds in the male equal, and much 
stouter than the legs. 

First 3 pairs of legs coarse, not differing much from each other or 
from the chelipeds in length, though the second pair are slightly the 
longest. The fourth (last) pair are very much smaller than the others. 

The abdomen of the male is narrow and consists of 7 separate 
segments. 

Tetrias differs very little from Piimixa of which it might, perhaps, 
bo regarded as a subgenus. 

Distribution : ludo- Pacific, Andamans to California. 

30. Tetrias Fischcri, (A. M. E.). 
or Pinuim (Tetrias) Fisclieri (A, M. E.). 

Pinnotheres Fisclipri, A. Milne Edwards, Ann. Soc. Entomol, France, VH. 1RC7, 
p. 287. 

Pinnixn Fischeri, A. Milne Edwards, Nouv. Archir. dn Ma«. IX. 1873, p. 310, 
pi. xviii. fiff. 3 : dft Man, Archiv fur Natnrges. LIII. 1887, i. p. 385, pi. xrii. fig. 2. 

Carapace and appendages everywhere covered by a close adherent 
coat of short hair. Tlie regions of the carapace are fairly well indicated 
and its dorsal surface is closely and finely gtannlar, except in the 
middle where also the hair is somewhat deficient. Doflexed edge of the 
front broadly triangular. Eyes well pigmented. The inner edge of the 
carpus and the inner and distal edges of the large spathulate dactylus 
of the external maxillipeds are fringed with a close row of hairs of 
extraordinary length. 

Chelipeds in the male much more massive than the legs, and about 
IJ times the length of the carapace; their movements arc somewhat 
restricted, '/liere are some spinules at the inner angle of the wrist, and 
numerous rows of granules — the lowermost row rather acute — on the 
outer surface of the palm ; the fingers, which are shorter than the palm, 
are stumpy but sharp-pointed. 

The first 3 pairs of logs are coarse and are all about 1-J times the 
length of the carapace, though the secoiid pair are very slightly the 
longest. The 4th pair are very short — not two thirds the length of the 
carapace — and are much slenderer than the others. All the legs have n 
Bhaggy posterior border, and all end in small hooked dactyli. The 
posterior border of the meropodite of the last ])air is armed with small 
coarse spines. 
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The abdomen of the male is Darix>w and coDsisis of 7 segments : the 
first two segments are very short, the 3rd 4th and 6th gradually 
incrense in length and slightly decrease in breadth, the 6th is a little 
&hoi*ter than the 6th, and the 7th is long and spathulate and encroaches 
on the buccal cavern. 

In the Indian Museum is a single male specimen, from coral, from 
the Andamans : its carapace is a little over 6 millim. long and 7 millim. 
broad. 

Subfamily PiNNOTEUiNiB. 

*PiNNOTERES, Latreille. 

PinnofJieres, Latreille, Hiat. Nat. Craat. et Ins. VT. p. 78,^ and Gen. Crust, et 
Ins., p. 34: Lamarck, Hist. Nat. An. Sans. Vert. (2nd edit. Vol. V. p. 410) : Bose, 
Hist. Nat. Crusi. I. p. 239: Leach, Malac. Pnd. Britt.: Desmnrest, Consid. Gon. 
Crust, p. 116: De Haan, Faun. Japon. Crust., p. 34: Milne Edwards, Hist. Nat. 
Crust. II. 30, and Ann. Sci. Nttl., Zool., (3) XX. 1853, p. 216: Dana, U. S. Expl. 
Exp. Crust, pt. I. p. 378: Hell, British Stnlk-evud Crust, p. 119 : Miers, Challenger 
Bruchyura, p. 276 : Ortmann, Zool. Jahrb., Syst., VII. 1894, p. 698 : Burger, Zool. 
Jahrh. Syst,, VIII. 1894-96, p. 362 : Adensamer, Ann. Nnt. ilofmus., Wien, 1897, 

p. 106. 

Carapace often ill calcified, generally convex with ill-defined edges, 
in shape transversely oval, or cu-cnlar, or subquadinugular or sub- 
hexagonal with rounded angles, the surface generally smooth, tho 
regions seldom defined. 

Front narrow, generally deflexed in the female if not in the male. 
Orbits small, circular, cyestalks short, eyes small. Antennules folding 
obliquely in small pits. Anteiinec small, the minute flagellum standing 
ill the inner angle of the orbit. 

Epistome well defined. The buccal cavern is of a curious crescentic 
shape, being arched and very broad from side to side, but veiy narrow 
fore and aft. The exteraal maxiJlipcds completely close the buccal 
cavern : they consist chiefly of the inerus, which is fused with the 
ischium to form a single large obliquely-directed joint ^ carrying the 
flagellum at its inner end : the flagellum is small though its propoditc 
may bo spathulate, and tbo dactylus is often inserted on the inner or 
flexor border of the propodito: the exognath is for the most part 
concealed. 

The chelipeds and legs are short, the chelipeds being equal and 
generally, even in the female, stouter than the legs. 

The abdomen in the male is narrow, in the female it is generally 
larger than the sternum : it consists of 7 separate segments. 

* Pinnoieres, the correct trail si iteration of the Greek word, was used by Rnmph 
in 1705, so that no apology is necessaiy for reverting to it. 
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The Pinnotera live as parasites or messmates, generally within the 
mantles of Lamellibranch Mollnsks. 

Key to the Indian species of Pinnoieres. 

I. Tbo dSpCtylas of the external maxillipeds is articulated fur 
back on the inner or flozor edge of the propodito : tlie 
eyes in the female are not entirely visible in an ordinary 
dorsal view : — 

1. The dactyli of all the legs are about equal : — 

i. Carapace somewhat octagonal in outline, 
with deepish tomentose pits separating tho 
branchial from the median regions: first 


three pairs of legs nearly equal in length : 

dactyli of all the legs of fair length P. Edivardai. 

ii. Carapace cii*calnr, perfectly smooth : second 
pair of legs decidedly the longest : dactyli of 
all the legs very short P. maciricola* 

2. Dactylus of the 3rd pair of logs longer than any of 

the others P. purpurcus, 

3. Dactylus of the 4th ]>air of legs longer than any of 

the others P, parvulus* 

II. The dactylus of the external maxillipeds is articulated to 
the tip of tho propodite : the eyes in tho female are 
entirely dorsal P. olyssicula. 


37. Phmoteres Edtvardsiy de Man. 

Pinnotheres Edwardsi\ de Man, Jonm. Linn. Soc., Zool., XXII. 1887-88, p. 103, 
pi. vi. figs. 6-0 (1889). 

The description applies to <ho female. 

The length of the carapace i.s nearly equal to the greatest bi'cadth. 
Carapace octagonal in shape, with the angles rounded : its dorsal surface 
little convex, with tomentose depressions of somovsize and depth 
separating the median from the branchial regions. The deflexed part 
of the front is very distinctly triangular. Eyes very small, but deeply 
pigmented. 

Dactylus of external maxillipeds slender and inconspicuous ; placed 
far back on the inner edge of the spathniate propodite. 

Cholipeds and legs more or less downy, especially on their under 
surface. Chelipeds nearly ns long as the carapace, a little longer and 
much stouter than the legs, unarmed : dactylus as long as the upper 
border of the palm. 

Legs rather coarse : the first 3 pairs are about equal in length, the 
4th pair is a little shorter. 

Carapace 15 milHm. long and 16 millim. broad. 

From an Ostrsea from Mergui. 
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38» Pinnoleres purpureus, n, 8p. 

Closely related to P« palaensia, Btirger. 

l?lie description applies to the female. 

Carapace and appendages smooth, polished, nnde. Carapace 
transversely oval, strongly convex, the regions not well defined. De- 
fiexed part of front broadly and indistinctly triangular. Ejves very 
small, but well pigmented. 

Dactylus of external maxillipeds slertder and inconspicuous, placed 
far back on the inner ( flexor) edge of the propodite. 

Chelipeds and legs slender, the chelipeds being little stouter 
than the legs and about tltc same length ns the first pair of legs. The 
movable finger is not much nioi*e than half the dength of the upper 
border of the palm. 

The third pair of legs are the largest of all^ their mm^opodites and 
carpopodites being longer than those of the fii'st two pairs and nearly 
twice as long as those of the 4tli pair. The dactyli of the 3rd and 
4th pairs are several times the length of those of the first two pairs, 
and the dactylus of the Zrd pair exceeds that of the Mh pair. Though 
the 4tli pair have a long dactylus their total fengtli is not greater 
than that of cither of the first two pairs. 

Colour either hyaline with numerous minute specks of bluish-black 
pigment, or the specks may be sufficiently numerous to make the whole 
animal nearly black. 

From an Ostrsea from the Andaman Islands. 

Carapace 7 millim. long and 9 millim. broad. 

39. Finno teres parvulus^ Stimpson, do Mon. 

Piinwtheres parvtilusy Stimpson, Proo. Ac. Knt. Sci. Philad. 1858, p. 106 : de UaUi 
Joarn. Linn. Soc., Zooh, XXll. 1887-88, p. 105, and Archiv’ fur Nat. LIII. 1887, i. 
p. 383: Ortmann, Zool. Jahrb., Synt., VII. 1893-94, p. G99; Burger, Zool. Jahrb., 
Syat., VIII. 1894 95, pp. 363, 876, pi. ir fig. 18 and x. tig. 17. 

A single damaged female appears to differ from P. purpurem only 
in tho following particulars : — 

(1) though the 4th pair of legs are shorter than the 3rd, they arc 
decidedly longer than the 2nd, and still more decidedly longer than 
the 1st. 

(2) the dactylus of the 4th pair of legs is the longest of all. 

40. Finnoieres mactricola, n. sp. 

Closely related to P. eardiiy Btirger. 

The description applies to the female. 

Carapace perfectly circular smootli and polished, convex. Edge of 
front nearly straight. Eyes minute^ well pigmented. 
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Dactjlas of external xnaxillipeds slender and inconspicnons, ai-ising 
far back on the inner (flexor) edge of the propodite. 

Chelipeds decidedly stouter than the legs and about ns long as the 
fii'st pair of logs : their inner border is scantily fringed with hair : their 
dactylus is nearly two-thirds the length of the pnlm. 

Le^s slender, fringed with haii-s : the second pair are decidedly the 
longest — a little longer than the carapace : the fourth pair are decidedly 
the shortest : the first and third pairs are about equal in length : in all 
four pairs the dactyli are equally shoi-t. 

From Macira violacea, from the mouth of the R. Hooghly. 

Diameter of carapace not quite 6 millim. 

In the male the front is a little prominent and the chelipeds ai’e 
very much stouter. 

41. Pinnoteres ahyssicola^ Alcock and Anclei’son. 

Pinnotcrea abysaicula, Alcouk and Anderson, Ann. Mag. Nat. Hist. (7) 111. 1891), 
p. 14.; Alcock, Investigator Deep Sea Brachyiira, p. 81. 

The descnptiou applies to the female. 

Carapace subcircular, smooth, convex. Front rather prominent, 
little deflexed, broadly triatigular. Eyes of good size but deficient in 
pigment, entirely dorsal. 

The palp of the external maxillipeds is minute and is much con- 
cealed by hairs that fringe the prominent internal angle of the merus ; 
the dactylus is borae at tbe tip of the propodite. 

Chelipeds much stouter than tlie legs, nude except for a fringe of 
1iai?*s on the lower border of the immobile finger ; they arc about as 
Jong as the carapace, and the dactylus is not much shorter than the 
upper border of the palm. 

Legs slender, nude : the 2nd and 3rd pairs are slightly longer than 
the 1st and 4th, being nearly times the length of the caiapace : the 
dactyli also of the 2nd and 3rd pairs are a little longer than tliosc of the 
Jst and 4tli. 

From Lima tndica^ from 430 fathoms ofl the Tra van core coast. 

Diameter of carapace 8 millim. 

Xanthasia, White. 

Xanthaeiat White, Ann. Mag. Nat. Hist. XVIIl. 1846, p. 176: Dann, U.S. Expl. 
Exp., Crust., pt. I. p. 388 : Milne Edwards, Ann. Soi. Nat., ZooT., (3) XVllT. 1853, 
p. 321 : Bflrger, Zool. Jahrb., Syst., Till. 1894-95, p. 386. 

Resembles Pinnoteres in structure and habit, but differs in the 
following particulars : — 

The edge of ihp carapace is well defined and, in all but its fronto- 



341 


1900.] A. Alcock — Carmnologieal Fauna of India. 

orbital portion, forms an upturned crest, so that the dorsal aut^face of the 
campace is depressed and saucer-like. Other crests are found on the dorsal 
Bui*face of the campace and, in the centre, a large mushroom-like tubercle. 

Though it is on an inferior plane, the narrow front is prominent 
and not deflexed. 

The buccal cavern and mouth-parts have the same curious form, 
except that (owing to the encroachment of the epistome in the middle 
line) the anterior edge of the buccal cavern is bilobed or bow-shapod 
rather than semicircular, and the dactjlua of the external maxillipeds 
is wanting or is represented by a few hairs. 

BistrihuHon : Iiido-Pacific, fi'om the east coast of Africa to Fiji. 

42. Xanthasia murigera^ White. 

Xunthatiia miirujera^ White, Ann. Mag. Nat. Hist. XVIII. 184G, p. 177, pi. ii. 
fig. 3: Dana, U. 8. Kxpl. £zp., Crnst. pt. I. p. 384, pi. xxiv*. figs. G a-b : Milne 
Edwards, Ann. Sc. Nnb., Zool., (3) XX. 1853, p. 221; A Milne Edwards, Noiir. 
Archiv. dll Mas. IX. 1873, p 321 : Haswell, Cat. Austral. Crnst. p. 113 : Miers, Zool. 
H. M. S. Alert, pp. 518, 346; de Man, Jonrn. Linn. Soc., Zool., XXII. 1837-88, 
p. 106; Biirger, Zool. Jahrb., Syst. VITI. 1894-95, p. 386, pi. x. fig. 33; Adensamor, 
Ann. KK. Nat. Ilofmns. Wien, XII. 1897, p. 109 : Nobili, Ann. Miis. Genor. (2) XX. 
1899, p. 264. 

The edge of the carapace is formed, in all but its short fwnto- 
orbital portion, by a thin sharp iiptnrned overhanging crest, which ends 
in a curl on the anterior part of either branchial region. 

A large mushroom tubercle, having a rough or reticulate surface 
and a more or less reniform outline, occupies the middle of the dorsal 
surface of the carapace, and between this and the front is a pair of 
parallel longitudinal crests. 

The front is somewhat prominent and is dorsally grooved or 
obscurely bilobed, and on each side of it, beyond the small orbits, is a 
small wing-like projection. 

Chelipeds not, or hardly, stouter tlian the legs : the dactylus in the 
male is about two-thirds, in the female not much more than half the 
length of the palm. 

Legs rather coarse : the first thi*ee pairs, which are about equal to 
one another and to the chelipeds in length, are about as long as the 
carapace, the fourth pair are a little shorter : the dactyli iu all are 
about equally short. 

In the female the broad abdomen is traversed longitudinally by a 
sort of coarse interrupted oarina. 

In the Indian Museum are 5 specimens from the Andamans and 
Mergni. The carapace of the largest female is 115 millim. long and 
15*5 millim. broad. 
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The Xanthasia sp., or Xanthasia Whitei, from Mergai, referred to 
bj de Man in Joam. Linn. Soc., ZooY., XX IT. 1887-*88, p. 106, pi. vii. 
fig. 1 is repi*eBented in tbe collection by a single small male and is 
characterized by having the upraised edge of the carapace blnnt and 
ronnded, instead of thin and acnte, and the medinii tuheicle of the 
carapace ill defined instead of sharply circumscribed : the posterior 
margin of the carapace, also, is more prominent and is not quite coniin* 
nous with the latei*al mai^ins. The legs also are somewhat longer. 

Family OCYPODID.^, Ortmann, emend. 

Key to the Indian genera of Ocypodidje. 

I. A hairy-edged pouoh leading into the branohial cavity, 
between tbe bases of the 2ad and 8rd pair of true 
legs [Ocypodinx'] : — 

1. Antennalar flagella rudimentary, completely 
bidden beneath the front: anieiinm small, 
almost rudimentary : eyes very large, occupy- 
ing the greater part of the ventral surface of 
the eyestalks : ohelipeds very unequal in both 

sexes OcYPODA. 

2. Antennular flagella small, not hidden beneath 
the front : anteuuoo of good size: eyes stnall, 
terminal on the long slender eyestalks : in the 
male only, one cheliped is enormously enlarged 

the other being very small Gelasimor. 

II. No pouch or opening between tbe bases of any of the 
legs 

]« The anteunules fold obliquely or nearly 
vertically : curious membranous spAces, or 
** tympana,” are present on the roeropodites 
of the legs (Scopimerinx ): — 

i. Tympana very well defined : external 
maxillipeds very large and with a strong 
almost hemispherical bulge forwards : — 

a, Herns of external maxillipeds larger 

than the ischium : the distal end of 
the 4th abdominal segment of the 
male is fringed with bristles and 
overlaps tbe 5th segment Potilla. 

b. Ischium of external maxillipeds 

larger than the merus : the 4th 
abdominal segment of the male is 
normal, but the 6th is constricted 
in part or all of its extent and gives 
the abdomen a wasp-like appear- 
ance 


ficoriMm* 
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ii. Tympana ill defined: external maxilli- 
pede of moderate sizei the morns larf^er 
than the iscliinm : the chelipeds of tlio 
fomalCt though not so stout as tliose of 

the male, are stonier than the legs Tympanomebus, 

2. Tho nntennules fold obliquely or qnite trans- 
versely : no “tympana” are present on any 
of the joints of the logs (Macrophthalminsg) : — 
i. Morns of the external maxillipeds 
smaller than the ischium, the flagellum 
coarse »tnd articulating at the antoro- 
rxlernal angle of iho merus : front 

deflexed : cyestalks often very long MACRornTitALMUs. 

ii. Morns of the oxtenial maxillipeds as* 
large ns or larger than the ischinm, at 
least Ihe tn-o terminal joints of the 
flagellqin ni'o slender : eyestalks not 
particularly long : — 

a. Front declivous : carapace slightly 
convex ; tho flagellum of the exter- 
nal maxillipeds articulates at the 
antero-exterinil angle of the inernst 
(tlie chelipeds of the female, ns in 
all Macrophthalminfipf are shorter 

and slenderer than the legs) Cmstostoma. 

b. Front square-ent, not in the least 
deflexed ; carapace quite flat dor- 
sallr r the flagellum of the external 
maxillipeds articulates near, but 
not at, tho aiitero-external angle of 
the merna : eyes not terminal on the 

oyostalks Tvr.oniPLAX. 

Subfamily Ocypodin.®, Dana. 

OcYPODA, Fabr. 

Ocypoda^ F.nhrieius. Fnt. Syat. Snppl. p. 347 ; Desmarcst, Oonsid. Gen. Crust, 
p. 119, and Diet. Sei. Xat. XX\’TII. p. 289; Do ftann, Faun. Japon. Crust, p. 29: 
Milne Edwards, Hist. Nat. Crust IT. 41, and Ann. Rci. Nat., Zool., (3) XVIII. 1852 
p. 141 ; Dana, U. S. Expl. Exp. Crust, pt. I. p. 324: Kingsley, Proo. Ac. Nat. Soi. 
Philad. 1880, p. 179: Miers, Ann. Mag. Nat. Hist. (6) X. 1882, p. 376, and Challenger 
Braohyura, p. 237 : Ortmanu, Zool. Jabrb., Syst., X. 1897-98, p. 359 {Revision der 
0attung Ooypoda). 

Carapace deep, square or a ubquadri lateral, broader (but not much 
broad 63 r) than long, moderately convex, strongly declivous anteriorly, 
its doisal surface closely granular with the regions indistinctly and 
incompletely defined. Front a narrow doflexed lobe, from a seventh to 
an eiglitli the gi^eatest breadth of the carapace. 

J. II. 45 
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Orbits very capacious, occupying the whole face of the carapace 
between the front and the antero-lateral angles on either side, usually 
not very deep : their floor is divided into two fosste, one for the basal 
portions of the eyestalk, the other for the eye. The basal joint of the 
cjestalk is visible throughout: the eye chiefly occupies the ventral 
surface of the eyestalk, and is often, but not always, tipped by a horn 
or style foi*med by a prolongation of the latter. 

The basal antennular joint is visible, but the rudimentary antennu- 
lar flagellum is quite hidden beneath the front. The antennm, which 
lie in the orbital hiatus, are, though properly formed in all their parts, 
little more than rudiments. 

The epistomo, though short, is quite distinct, and is sculptured. 
The buccal cavern (in its widest part) is as broad as long, but dimi- 
nishes in size a little, anteriorly : it is completely closed by the external 
maxillipeds, which are somewhat narrow and elongate and end in a 
coarse flagellum that articulates with the antero-cxternal angle of the 
merus. 

Chelipeds shorter than the legs and, in both sexes, remarkably 
unequal, the larger one being much more massive than the legs. The 
palm is short and high — especially in the larger cheliped — and is 
almost always compressed — especially so in the smaller cheliped : the 
fingers are stout, usually compressed, and strongly toothed. In most 
cases there is, on the inner surface of the larger palm, near the fingers, 
a stridulating organ, which can he scraped against the inner surface of 
the ischium. 

Legs stout, the fourth pair much shorter and somewhat less 
massive than the first three pair, which are of about equal length : 
between the basal joints of the 2nd and 3rd pair is an orifice, thickly 
protected by hairs, loading towards the branchial cavity. The bmnchial 
cavity is very capacious, and its lining membrane is thick spongy and 
vascular. 

The abdomen of the male is narrow ; in both sexes it consists of 
seven separate segments. 

Distribution : Tropical and subtropical coasts, from the American 
Atlantic, through the Mediterranean and Red Seas, to the American 
Pacific. 

The Ooypodes live together in large compnnieB, and most of them are in the 
habit of digging long and tortnona bniTows in the moist sand near high-water mark, 
into whioli they retire ivitli great rapidity when alarmed. Asa rule they do not 
go far from their burrows, but if they do happen to wander and are cut off, they ran 
to sea with marvellons speed. Though the burrows can bn but temporary strno- 
tures, each individual crab, in all the species that I have observed, keeps rigidly to 
its own. The efficacy of the stridulating-organ as a musical iostrament is beyond 
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dispute, and I have publiahed my own observations on tbat of 0. maerocera in the 
Administrotion Beport of the Marine Survey of India for the year 3891-92 (re- 
printed in the Annals and Magazine of Natural Historjf for 1892). Dr. A. R. Anderson 
has published a note on the sound produced by O. ceratophthalma in this Journal for 
the year 1894. 

My own opinion is that these crabs use the stridulating-orgau when in their 
borrows— which undoubtedly are private property— to warn intending intruders of 
the herd that the burrow is occupied, and thus to prevent the borrow becoming 
crowded to suffocation-point. This, of oonrse, need not be its eaelosive use. 

Key to the Indian species of Ocypoda. 

I. No stridulating ridge on the inner surface of the palm t 
eyestalks not prolonged beyond the eyes in the form of a 
style 0* cordimana. 

II. A stridulating ridge on the inner surface of the palm : 
eyestalks (except sometimes in the young) prolonged 
beyond the eyes to form a horn or style : — 

1. Length of the stridulating organ much more than 
half the greatest breadth of the palm: antero- 
lateral angles of the carapace well pronounced : — 

i. Fingers of both chelipeds pointed 

u. Stridulating ridge narrow, consisting eutirely 
of small tubercles : no brushes of hairs uu 

the propoditos of any of the legs O, plalytarsis, 

h* I'he stridulating ridge consists of tubercles 
gradually passing into stride: the anterior 
surface of the propodites of the first two 
pairs of legs thickly furuished with hairs ... 0, ccratophthahmu 

ii. Fingers of the smaller cheliped expanded at tip : 

the Btridnlutiug ridge consists entirely of stride... 0. wacroccra, 

2. Length of the stridulating org^n much less than 

half the greatest breadth of the palm; antero- 
lateral angles of the carapace rounded off O. rotundata* 

The synouomy of the species of Ocypoda has been discussed, at 
length, by Ortmann (Zool. Jahrb., Syst., X. J897-98, p. 359), who has 
had access to a great deal more matoiial than I have. It would be in- 
advisable, therefore, for me, working on a col lection made almost entirely 
in India, to attempt any independent criticism of the older work ; so 
that, in dealing with the Indian species, I shall generally restrict my 
citations to the papers of Ortmann and the other authors (Kingsley and 
Miers) who have made a revision of the genus. 

43. Ocypoda ceratophthalma (Pallas), Ortm. 

Cancer eeratophtfialmuSi Pallas, Spioilegla Zool. IX. p. 83, pi. v. figs. 7, 8. 

Cancer cursor t Herbs t, Krub1)en, T. ii. 74, pi, i. figs. 8, 9, 

Ocypoda ceratophthalma, Fabricius, Ent. Syst. Snppl. p. 347 : Milne Edwards, 
Hist* Hat* Crust. 11. 48, and Cuvier, B4gne An, Crust, pi. 17 ; Kingsley, Proo. Ac, 
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Kai. 8ci. Philad. 1880| p. 179: iliers, Ann. Mag. Nat. Hiet. (5) X. 1882, pp. 378, 
379: C. \V. S. Aarivillias, Zur. Biol. Ampliib. Decap., p. 17 (Mitg. K. Gen. Wiss. 
Upsalo, 1893). 

OaiMANN, ZOOL. Jaubb., Syst. X. 1807-98, pp. 360, 304 (ubi si/non.). 

Carapace square, its greatest breadth, 'which is about a teiiili iiio}*c 
than its greatest length, is at the acuminated antcix>-1ateral angles, 
which coincide with the outer orbital angles and arc right angles, or 
nearly so. ’ 

The borders of the carapuce, with the exception of tlio posterior 
border, are elegantly beaded or sermlate, and the lateral borders, in 
their ai»terior third are straight and parallel, ^r nearly so. 

The cardiac region can bo distingnisiied, and the anterior ends of 
the cervical groove are present on eitlun* side of the gastric region. 

Upper border of orbit sinuous and a litlle obliqut;, so that the outer 
angle of the orbit is consideiably behind the front: the lower border 
has an obscure notch near its middle, but there is no gap at its outer 
angle. The eyestalk is prolonged beyond tlic eye into a blunt- pointed 
style of variable length. 

The lateral borders of the buccal cavern, though their gcuei'al 
direction is slightly convergent anteriorly, have a distinct outward 
curve. The inerns and ischium of the external maxillipeds have their 
exposed surface circumscribed by a raised row of granules, which is 
deficient only at the basal altachincnt of the ischium. 

Chelipeds and legs scabrous, the asperities having in many places 
a tendency to a rngiform or squainiforin arrangement, and almost form- 
ing serrations on the borders of some of the' joints, and becoming spines 
or feetli on the lower borders of the arms and hands and at both angles 
of the wiist — especially at the inner angle whcie there is always at 
least one distinct spine. 

The stridulating oigan of the Jai’g’er palm is of good length (much 
more than half the gi’eatest breadtli of the palm) and is some little 
distiince from the immobile finger, a thick strip of hair intervening : in 
its upper half it consists of tubercles gradually passing to striso, in its 
lower half it consists of a comb of fine regular and very close-set stria?. 
It plays against a polished l idge that runs across the upper part of the 
inner surface of the ischium. 

The palms and fingei’s of both hands — but notably of the smaller 
hand — are compressed, and the fingers of botli hands Rve pointed. 

The fiist three pairs of legs have the mei*us bi'oadencd : tliey do not 
differ greatly in length, and the 2nd pair, which are slightly the longest, 
are about Iwo-and-a-half times the gi'catest length of the carapace. 
The fourth (last) jiair aic a good deal shortened — reaching only a little. 
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more tlian half-way along the propodite of the ‘3rd pair— and have a 
roach narrower merns. In all the logs the dactylas is stout and fluted 
like a bayonet and lias more or less of its anterior surface .hairy : .though.' 
somewhat hiterally-compressed at. base and gradually bt*oadening‘ and. 
becoming dorso-ventrally- compressed towaixls thetip,it mayfairlybe* 
called sty liform. The propodites of ibe first two pairs of legs have 
conspicuons brashes of hairs along their anterior surface. 

In the Indian Museum are 84 specimens from all parts of the coasts 
of the mainland and islands of India. Lnrgo specitnenU have the 
carapace 40 millim. long and about 45 niillim. in greatest breadth.’ 

iJistrihiition : Iiido-Pacific, from the east coast of Africa to the' 
Sandwich Islands. 

In young specimens the surface of the appendages is smoother and' 
the e 3 ’ 08 talks arc not prolonged beyond the eyes, whicli are of large size. 
In half-grown specimeiis the terminal style of the eyes is still short. 

44. Ocypoila macrocera, Edw. 

Oci/podti m«eroc&r{i, Milne Kilwai'ds, lliet. Niit Crust. 13. 49: Kingsley, Proc. 
Ac. Nat. Sci. Philad. 1880, p. 181 : Miers, Ann. Mag. Kat. Hisfc. (5) X. 1882, pp. 378,. 
381 : OftTMANN, ZooIj. Jaukb., Syst., X. 1897-98, pp. 360, 368. 

Closely related to 0. ceratophtliahna^ from which it is distinguished 
by tlie following characters ; — 

(1) the carapace is rather broader and the orbits are a little more- 
oblique : 

(2) the raised marginal row of granules on the external maxillipeds 
is less pronounced : 

(3) the fingers of the smaller chelipod are lamellar up to the tips, 
which are broad and blunt, not pointed ; 

(4) the sti'idulating ridge is less hairy and consists entirely of 
Btriaa. 

(5) it is a smaller species, large specimens having the carapace 31 
millim. long and 37 millim. broad. 

In the Indian Museum are 78 specimens from the coasts of the. 
Bay of Bengal : there are none from the west coast or from any of the 
islands, and the species appears to be confined to the Bay. 

The colour, in life, is bright red. This species lives in large 
warrens in the sands of almost all parts of the cast coast of the penin- 
sula. One of its most active enemies is the Brahminy kite (Jlaliashir 
indus). One almost certain use of the stridalating-organ is to give' 
warning to intending trespassers, of its own species, that a burrow i^ 
already oocuj»icd hy its rightful owner. 
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45. Ocypoda platytarsis, Edw. 

Ocijpoda platytarsin, Milne Edwards, Ann. Sci. Nafc. Zool. (8) XVITI. 1852, 
p. 141 : Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, p. 180: Miers, Ann. Mag. Nat. 
Hist. (5) X. 1882, pp. 878, 383: Ortminn, Zool. Jahsb, Syst., X. 1897*98, pp. 359, 
363 {nhi By non,). 

This species may be distingaislied from 0. ceralophthalnia^ wliieli it 
closely i*esembles, by the following characters ; — 

( 1 ) the carapace is very distinctly broader, its length being about 
four^iifths of its breadth, and the orbits are hardly at nil oblique : 

(2) the surface of the ischium of the external maxillipeds is often 
quite smooth : 

(3) the stridulating ridge is not, or hardly nt all, hairy and consists 
entirely of gi*anules or small mamillated tubercles; and though the 
upper edge of the inner surface of the ischium of the larger clieliped is 
raised and itiugh, there is no special process against wliich the stridulnt- 
ing-ridge of the palm can be scraped : 

(4) the dflctyli of the legs, though fluted as in the other species, are 
distinctly compressed dorso-ventrally and broadened : 

(5) there are no brumes of hairs along the anterior surface of the 
piopodites of any of the legs. 

It is a somewhat laiger species, the carapace in full-sized adults 
being 40 millim. long and 54 millim. broad. 

In the Indian Museum there are 42 specimens fi'om both coasts of 
the peninsula and from Geyloo. 

46. Ocypoda rotundata, Micis. 

Ocypoda rotimdata^ Miers, Anu. Mog. Nat. Hist. (5) X. 1882, pp. 878, 382 : 
Ortmann, ZooL Jalirb., Syst., X. 1897-98, pp. 360, 864. 

This species differs from 0. ceratophthalma in the following impor- 
tant particulars : — 

The carapace is less distinctly quadrilateral, owing to the fact that 
the antei*o-lateral borders arc arched, instead of forming an angle with 
the upper border of the orbit. I'hese borders sometimes form an un- 
broken curve with the upper border of the orbit, but sometimes the 
junction between the two is marked by a notch. The length of the 
carapace is about 6ve-sixths its greatest breadth, which, owing to the 
curvature of the antero-lateral borders, is some distance behind the 
orbits. 

There is a notch in the middle of the lower border of the orbit, and 
a gap at the outer angle, between the upper and lower borders. 

The deflexed tip of the front is swollen. 

The spines or serrations at the inner angle of the wrist arc more 
umuerous, and at the outer angle are better marked. 
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The length of the strululating organ is much less than half the 
greatest height of the palm : the organ consists of about a dozen distant 
ridges much concealed in hair, and each ridge is sharply serrated. 

The scraper on the ischinm is placed near the upper angle of the 
inner face of that joint and consists of an elongate-elliptical longitudi- 
nally-grooved cicntrix-like surface, with a patch of hair above it and a 
much larger patch below it. 

The fingers of the smaller cheliped are almost as much dilated at 
tip as those of O. macrocera. 

The dactyli of the legs are dorso-ventrally compi^ssed as in 
0 . platyiarais. 

There is a thick brush of hairs along the anterior surface of the 
propodite of the first pair of legs only. 

The meropodites of the first three pairs of legs are not so broad as 
in the three preceding species. 

In the Indian Museum are 29 specimens fix)m the coasts of Catch, 
Sind, and Bnluchistan. 

This is the largest Indian Ocypode, the carapace of the adult being 
52 millim. long and 62 millim. broad. 

47. Ocypoda cordimana^ Desm. 

Ocypoda cordimanat Deemarest, Consid. Gen. Ornst. p. 121 : Milne Edwards, 
Hist. Nat. Cruet. 11. 45 : Kingsley, Proc. Ac. Kat. ScL Pliilad., 1880, p. 185 : de Mnn, 
Notes Leyden Mus., HI. I8BI, p. 248: Miers, Ann. Mng. Nat. liist. (o) X. 1882, 
pp. 379, 387: Ohtmann, Zool. Jahbb., Stst., X. 1897-98, pp. 359, 862 {uhi aynon.). 

Carapace deep, quadrilateral, strongly convex fore and aft, ifs 
length about seven-eighths its greatest breadth, which is some little 
distance behind the orbits, owing to the gentle cnive of the anfero- 
lateral borders : its antero-lateral angles coincide with the outer orbital 
angles, and point acutely forwards. 

Orbits deep; their upper border sinuous, but not in the least 
oblique; there is usually a notch near the middle of Iheir lower border, 
and always a deep gap at the outer angle. No terminal style to the 
eyes. 

The lateral borders of the buccal cavern are anteriorly convergent 
and have no outward curve. The marginal raw of granules on the 
outer surface of the ischium of the external maxillipeds is indistinct or 
absent. 

Though the chelipeds and legs are rough and the roughness is in 
places squamiform, there is no serration of their edges, except in the 
case of the lower boi’ders of the arms, the inner edge of the wrists, and 
the lower border of the hands. The palm of the larger handi, though 
deep, is not particularly compressed, and it has no stridulating ridge. 
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The propodites and dactjli of the legs are rather short and stout, 
the dactjli being fluted and more or less hairy : the edges of the 
propodites of the first 2 pairs of legs are hairy. The third pair of legs, 
which are slightly longer than the first 2 pairs, are less than twice the 
length of the carapace. 

In the Indian Museum are 59 specimens, from the Laccadives, the 
Madras coast, Cejlon, Mergui, Tavoy, the Andamans and NicobaTO. 

The carapace of the largest specimen is 35 niilHm. long and 40 
milltm. broad. 

Gelasimus, Latr. 

Gelnsimun^ Latreille, Diet, des Soionoes Nat. XV’ni. p. 280 (1820) : DesmarcBt, 
Consid. Gon. Cruat. p. 122, niid Diet. Sci. Nat. XXVTFI. p. 241 : Dc Hnan, Faun. 
Japon Crust, p. 25 ; Alii lie Edwards, Hist. Nat. Crust. II. 4ft, nud Ann. Sei. Nat., 
Zool., (8) XVIll. 1852, p. 144: Dana, U. S. EspK Exp. Crust, pt. I, pp. 312, 315; 
Hess, Arcliiv f. Naturges. XXXI. 1805, p. 145 : A. Milne Edwards, Nonv. Arcliir. 
dn Mns. IX. J873, p. 271 ; Kingsley, Proc. Ac. Nat. Sci. Philiid. 1880, pp. 135, 130 ; 
Aliers, Clmllcnger Brncliyura, p. 241 : de Man, Notes Leyden Mus. XTII. 1891, 
pp. 20-23: Ortinann, Zool. Jiilirb., Syst. VJI. 1893-94, pp. 749-753. 

“ Vea'* Leach, Trans. Linn. Soc. XI. 1815, pp. 309, 323: Af. J. Hnthhnn, Proc. 
Biol. Soc. Washington, XI. 1897, p. 154: Ortinann, Zool. Juhrb., Syst , 1897- 98, 
p. 346 (cf. notes by Deamarest and Alilne Edwards, U. cc. aupra). 

In obedience to certain interpretations of the rule of priority, which sneritioe 
everything to a legal precision that defeats the object of classifloation, some modern 
antliors propose to apply the name Uca, which was originally given to and has for 
nearly seventy-five years been authoritatively used for a land-crab of the Gecarci- 
noid family, to the species of the Ocypodoid family which have for the same long 
period been known to everybody by the name Oelaftinivu, 

One of the objects of my poor work being to avoid confnsion, I cannot consent 
to this proposal : and if the rules of nomenclature do not permit me to retain a 
name that has been deliberately oliosen, and used without any ambiguity, by such 
illustrious predecessors as Latreille, Afilne Edwards, and Dana, then I think that the 
rules should be modified. 

Tlie introduction of a rule sanctioning the retention of nny name that has been 
fkccepted and defined by a monographer -of repute, nnd that has thereafter lieen in 
common use for fifty years, would probably satisfy those to whom the written 
anthority of the law is a consideration of first importance. 

Carapace deep, snbquadri lateral but- with the an tero- lateral angles 
paoduoed and acute and the lateral borders more or leas convergent 
posiei*io>ly, occasionally subhexagoiial, a good deal broader than long, 
tlie regions never very strongly defined. The front is a naiTOW decli- 
vous lobe, the breadth of which, between the eyeetalks, is from one- 
sixteenth to one-sixth the greatest brendth of the carapace. 

The orbits are naiTOwish trenches occupying the whole anterior 
extent of the carapace between the narrow front and the antero-lateral 
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angles, and ai'e more or less sintioas and oblique: tbo eyesialks are 
verj long and are formed as in Oeypoda, but are much slenderer ; the 
eyes, though chiefly ventral in aspect, arc always terminal. 

The small antcnnnlar flagella, which are not hidden under the 
front, fold obliquely. The anteunee, which stand free at the inner 
angle of the oi’bits, hare well developed flagella. 

Epistome, though short, quite distinct. The lateral borders of tbo 
bnecal cavern arc convex outwards, sometimes so muck so as to give 
the cavern a subcircular outline. The external maxillipeds have a long 
ischium and a short and somewhat oblique merus with the coarse 
flagellum jointed to ils antero-external angle: they close the buccal 
cavern except for a chink anteriorly. 

The chelipeds differ greatly in the sexes. In the female they are 
equal, arc shorter and slenderer than the legs, and have broad-tipped 
spoon-shaped fingers. Jn the male one of tbo chelipeds resembles 
iliosu of tbe female, but the other is of relatively gigantic proportions, 
the hand alone being often as big and heavy as all the rest of the 
animal. 

The legs are stout and end in very shai'p dactyli, and the meropo- 
diles of at least the 2nd and 3rd pairs are foliaceous : those two pairs 
are a little longer than tlie other two, being abont twice the length of 
the carapace. 

As in OcypodOf the branchial cavity is capacious, and its lining 
membmne thickened and vascular, with a fleshy lobe, shaped like a gill- 
])lume, projecting into the space between the tips of the last two gill, 
plumes : also, between the basal joints of the 2nd and 3rd pairs of legs, 
there is an orifice, tJiickly protected by hairs, leading towaiHis the 
branchial cavity. 

The abdomen of the male is narrow : in both sexes of all the Indian 
species it consists of seven separate segments. 

Distribution : all the warmer regions of the globe, from the Atlantic 
coasts of America eastwards (including the Mediterranean basin) to the 
Pacific coasts of Arneiica again. 

The species of Qelasimm are, like the Ooypodcs, grogarious, and live in warrens 
in the mnd-flata of tropical and subtropical estuaries. Their intelligeoce, like that 
of tbe Ooypodes, is of a high order. 

In one species, at any rate {Qclasimus annulipeti), the males, which are greatly 
in excess of the females, use the big and beautifully -coloured cheliped, not only for 
fighting with each other, but also for “calling** the females. I have described my 
own observations on these points in the Administmfion Report of the Marine Survey gf 
India for 1891-92— reprinted, as an extract, in the Annals and Magazine of Natural 
History for 1892. 

The fact that the males greatly ouf number, and therefore ore more 

J. 11. 46 
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oommonly captured tliaii, the feinalefi, is sufficient joetification for ihe 
oofiiiHou practicer of using the larger cheliped of the male for the dU* 
crimination of the species. It must, however, be remembered that — >at 
ledst iu’all the Indian species — this organ changes greatly with advanc- 
ing age. 

1 must also confess here that the synonomy of species has defied 
me. 


Key to the Indian species of Gelasimus. 



The breadth of the front, measured exactly between the 
bases of the eyeatalks, is between a fifth and a sixth the 
greatest breadth of the carapace : — 

1 . Two obliqae granular ridges on the inner surface 
of the palm of the large cheliped of the male, one 
contiiiuons with the dentary edge of the immobile 
finger, the other running to the lower edge of the 
same finger 

i. Carapace subquadrilateral, the true lateral 
borders being moderately convergent posteriorly : 
an enlarged tooth near the tip of the immobile 
finger of the large cheliped of the male gives the 
tip of this finger a notched* truncate appearance Q. annu/iprs. 

ii. Carapace snbquadrilateral, the true lateral 
borders nearly parallel : the tip of the immobile 
finger of the large cheliped of the male is obiiqne> 

tranoate but not notched Q.lactens. 

iii. Carapace distinctly hexagonal, owing to j:he 
great obliquity of the orbits and the strong con* 
vergence posteriorly of the true lateral borders : 
tip of the immobile finger of the large cheliped 
of the male not tranoate or notched O, triangHlaria. 

2. The oblique crest ritnning to the lower edge of the 
immobile finger of the large oheliped of the male is 
either absent or is represented by a slight and 

smooth tumescenoe G. inverpys. 

The breadth of the front, measured as above, is very 
much less than a sixth the greatest breadth of the cara- 
pace 

1. No row of granules running inside of and parallel 
with the lower border of the orbit ; — 
i. The inner border of the arm of the larger cheliped 
of the male ends in a sharp tooth or spine, in- 
dependent of tlie terminal lobe-like constriction 
of the arm : — 

a. iFront, measured as above, about a tenth 
the greatest breadth of the carapace : in 
the large cheliped of the male the wrist is 
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imootb, the palm loll with the gracttlar 
ridgeg on the inner gnrfaoe indigtinot, and • 

the fingers use not gpecially oompresBed... G. tetragowam, 
h. Front, measured as above, not a fifteenth 
the greatest breadth of the carapace : iu 
the large male cheliped the upper Burfaoc 
of the wrist is granular and the fingers are 
remarkably compressed and blade-Uke : — 
a. In the largo male cheliped the crests 
on the inner surface of the palm 
are moderately prominent, tbo 
dactylus is quite blade-like and the 
cutting-edge of the immobile finger 

is not much Boallopped O, Marionis, 

/9. The crests on the inner surface of 
the palm are eutremely prominent, 

^ the cutting edge of the dactylus is 
not quite straight and that of the 
immobile finger is soallopped into 

two large triangular lobes O, Staruynis, var. 

nitidus. 


ii. The arm of the large male cheliped ends in a 
constricted lobe, but there is uo shai'p upstanding 
tooth inside it on the inner border : — 

a. Front, measured as above, about a twelfth 
the greatest breadth of the carapace ; the 
fingers of the large male cheliped have 
tips that suggest tongs, owing to the 
presouoe of an enlarged tootli near the 
tip : the meropodites of the last pair of legs 
aro nearly as foliaceous as those of the 

preceding pair G, acutas. 

h. Front, measured as above, not a fifteenth 
the greatest breadth of the carapace : the 
fingers of the large male cheliped end in 
simple hooked tips : the meropodites of 


the last pair of legs are not much broad- 
ened G, Duiseumieri, 

2. On the lower wall of the orbit, inside of and parallel 
with the middle third of the lower border of 
that cavity, is a raised row of granules G, Urvillei. 


48. Oelasimus annuUpes, Latr., Edw. 

? Oancer vocans minor^ Hmrbst, Krabben, I. ii. 81, pi. i. fig. 10. 

Oelasimu9 annultpss, .Milne £2dwards» Hist. Nat. Crust. II. 55, pi. uviii. fig. 
10-18 5 and 4nn. 0ci. Nat., Zool., (3) Xnil. 1852, p. 149, pi. iv. fig. 15 : Dana, TJ. S. 
Ezpl. Exp., Crust., pt. I. p. 317 : Deller, Npvagra Crust, p. 88 : miy^ndorfy jn v. d. 
Decketi's Ncis. Ost-Afr. ill. i. p. 85, and MB. Ak. Berl. 1878, p. 8P3 : Mofimanu, 
in FoUea and van Dam, Faun. Madsgasc., Crust, p. 18 ; Kossmann, Beise lotli. 
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Heer.j Crast., p, 58 ; Miers, Phil. Trans. Boy. Soo. Vol. 168, 1879, p. 488, and Ann. 
Ma)?. Nat. Hist. t6) V. 1880, p. 310, and Zool H. M. S. Alerfc, pp. 618, 641, nnd 
Challenger Braohyora, p. 244 : Richters, in Mobius Moeresf. Mnxirit., p. 155 : 
Kingsley, Proc. Ac. Nat. Sci. Pliilad. 1880, p. 148, pi. x. fig. 22: de Man, Notes 
Leyden Mus. 11. 1880, p. 69, and Joorn. Linn. Soc., Zool., XXIT. 1887-88, p. 118 
pi. viii. fig. 5-7, and Archiv f. Natnrges. LlII. 1887, i. p. 333, and Notes Leyden 
Mas. Xlll. 1891, pp. 23, 89, and in Wobei‘*B Zool. Ergebn. Niederl. Ost-lnd. 11. 1892, 
p. 307, and Zool. Zahrb., Syst., VIII. 1894-95, p. 677 : Leiiz & Richters, Abh. Senck. 
Nat. Ges. Frankf., XII. 1881, p. 423 : F. Muller. Verb. Gcs. Basel. VIII. 1886, 
p. 475 : J. R. Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, p. 388 : Ortmann, 
Zool. Jahrb. Syst, VII. 1893-94, pp. 752, 758, and Jona. Deiik. VIII. 1894, p. 57 : 
Zehutner, Bev. Suisse de Zool. II. 1894, p. 178. 

Gelaeimue CarioniSf Edw. ('nec Desni.), Hist. Nat. Crust. II. 63. 

Oelasimus porcellanunt White, P. Z. 8. 1847, p, 85, and in Adams and Wiiite, 
Samarang Crust., p. 50: Milne Edwards, Ann. Sci. Nat., Zool., (8) XVlIl. 1862, 
p. 151 : Kingsley, Froo. Ac. Nat. Sci. Philad. 3880, p. 155. 

Gdaatmus pcrpiceas, Milne Edwards, Ann. Sci Nat., Zool., (8) XVIIl. 1852, 
p. 150, pi. iv. fig. 18; A, Miliio Edwards, Nour. Archiv, du Mus. IX. 1873, p. 274. 

? Gelasimus pulchellus, Stimpson, Proc. Ac. Nut Sci. Philad. 1858, pp. 99, 100. 

Vca annulipes, Ortmann, Zool. Jahrb. Syst. X. 1897-98, pp. 351 and 364; Nobili, 
Aim. Mas. Geaov. (2) XX. 1899, p. 274 : Dofloin, SB. Ak. MaocU. XXIX. 1899, p 193. 

Length of the campace about three-fifths of the greatest breadth 
at the acute claw-like antero-iateral angles. The posterior border of 
tbe doi'sum of the cat apace — i,e., the border corresponding with the Inst 
segment of the sternum — is a good deal over half the gi*eateat breadth of 
the carapace, so that the lateral borders of tlie dorsum of the carapace, 
which are distinctly defined in almost two-thirds of their extent by a 
fine raised line, are only moderately convergent. The post-gastric and 
cardiac regions are the only ones that arc defined, and they but faintly’. 

Front, measured between tlic bases of tbe eycstalks, from a fifth to 
a sixth the greatest breadth of the carapace. 

Orbits sinuous and consideiably oblique ; tlieir upper border defined 
by a fine raised line which is very distinctly double in a good part of its 
extent ; theii* lower border very edegautly and regularly serrated — the 
teeth increasing in size from within outwards. In the female only there 
is a short row of granules inside of and parallel with the lower border 
of tbe orbir. 

In the large cbeliped of tbe adult male the greatest length of the 
hand (including fingers) is at least three times the length of the carapace : 
the outer surface of the somewhat rounded arm and of the wrist and 
hand is smooth to the nuked eye, with a few' small granules ou the inner 
boi’der of the wrist: the lower border of the palm is obscurely margin- 
ate : and on the inner snrfaoe of the palm are two salient granular 
crests, one of these is deeply grooved and nearly vertical and becomes 
continuous with the deutary edge of the iiii mobile finger, the other, 





Id00»} A. Meo^Bk-^^Oareimli^^ Fauna p/ India* 3^ 

ivhioh is the mere prominent^ is bhiiqae titid runs to the lovrer hordet ot 
the same finger In the adnlt male the fingers of the large hand are 
abont twioe the length of the upper border of the pnlm : the 5 * aare not 
very broad, and owing to the hook4ifce curre of the dactylua there is a 
wide space between them when the tips are apiiosed : the immohUe 
finger is bat slighiJy carved, aad is generally shorter than the dmetyloe, 
and owing to the presence of an eulai^ged tooth near the tip, the tip bss 
a cbai’acleristic notchcd-trnncate appearance. 

The mevopodite in the last pair of legs is not at all foliaeeons. 

The carapace in the adult male is about U millim. loujf sad JS 
millim. broad. « 

In the Indian Mnscam aro 300 specimens from all parts of the 
coast from Kai'achi on the west to Mergai on the east. 

This species is not, as Micro queries, the same as Stimpson's 
G, splendiilnSf of which we hare nameroas specimens from Hongkong. 

49. Gelasimus laeleus (De Haan). 

Ocypode (Oelasinius) lacteal De Hoati, Faun. Japon., Crust, p. 54, pi. xv, fig. 5. ' 

Gdasimiis lacteiie, Milue Edwards, Ann. Sci. Nat., Zool., (8) XVII 1. 1853, pi. iV. 
fig. 16: Stimpson, Proc. Ac. Nat. Scl. Philad. 1858, p. 100; Miers, P. Z. S. 18/9, 
pp.20, 36: Kingsley, Proc. Ac. Nat Sci. Philad. 1880, p. 149, pi. x. fig. 28: Cano, 
Boll. Soc. Nat. Napol. Ill* 1889, p, 234: de Man , Notes Leyden Mas. XIII. 189) , 
p. 22 : Ortmann, Zool. Jalirb., Syst , VII. 1893-94, pp. 752, 759. 

Uea lactea, Ortmann, Zool. Jahrb., Syst., X. 1897-98, pp. 851, 355. 

Easily distinguished from G. anniilipeSf which is its nearest relative, 
by the following characters : — 

(1) the campaco is much more nearly quadrangular, the posterior 
border of its dorsum being between three-fifths and two-thirds of its 
greatest breadth, and its true lateral borders being parallel, while the 
lateral borders of its dorsum are nearly so i 

(2) in the larger cheliped of the male the outer end of tlie upper 
border of the niin, and the inner boi*der of the wrist, are distinctly 
denticulated ; the dactylus is not so strongly hooked, and the end of the 
immobile finger though obliquely truncate has an acuminate tip — never 
a notched- truncate tip : 

(3) the colour, in spirit specimens, has a sort of livid bloom never 
seen in O* annulipes. 

In the Indian Museum are 47 specimens from Karachi and 3 from 
the Andamans. 


IQelasimus inversas^ Hoffmann. 

Qvlasimm incenust Hoffmann, iu Pollen and Viin Dam, Faun. Madagasc. Ornst. 
p« 19, ph iv. figF. 23-26 (1874) : Kingsley, Proc. Ac. Nat. ScL Philad. 1880, p. 155 
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9e Man, Kotes Leyden Mas. XIIL 1891, pp. 21, 44, pi. i^. fig. JL2 : Ortlpsnn, S5(ibli* 
JaHrK, Syst., VII. 1698-94, p. 751, and Jena. Denk. Ylll. 1694, p. 59. 

Gelasimua chltn'ophihalmus, Hilgendorf {nee £dw.), MB. Ak« Berl. 1878, p. 803 
(apud de Man). 

Oelasxmm Snnthiit Kingslej, Proc. Ac. Nat. Sci. Philad. 1880, p, 144, pi. 9, fig. 14 
(apud Ortmaim). 

Uea tnvei'^a, Ortmanu, Zool. Jalirb., Syst., X. 1897-98, p. 361. 

There arc in the Indian Museum specimens of this species fi*om 
Madagascar and the Red Sea, and some from Karachi 'which difEer 
from the type in the form of the daciylus of the large male cheliped, 
and are here separated as a variety.] 

50. Oelasimus inversus^ var. sindemis^ uov. 

This variety difEers from typical O. inversus from Madagascar only 
in having the tip of the dactylus of the large male cheliped simple 
(instead of furnished with a second tooth that gives it a notched 
appearance) and the palm of the hand smoother exteimally. 

The species resembles G, annulipes^ from which it difEers in the 
following characters : — 

(1) the lateral borders of the dorsum of the carapace are defined 
by a fine lino which is raised and distinct in the anterior third only, 
and is a little more oblique : 

(2) the lower border of the orbit is much more sinuous, and is 
either entire or is quite imperceptibly denticulated at its outer angle : 

(3) ill the largo cheliped of the male the arm is trigonal with 
sharp edges, the upper edge rising into a distinct lobe or crest and the 
distal end of the inner edge forming a crest or blunt tooth ; the inner 
edge of the wrist is distinctly denticulated, and the upper border of the 
palm has several longitudinal rows of granules ; of the granular ridges 
on the inner surface of the palm the lower one that in G. nnuulipes runs 
to the lower edge of the immobile finger is absent or, at most, is represented 
by a smooth and slight swelling ; finally the immobile finger, though as in 
G. annulipes nearly straight and shorter than the dactylus, has a simple 
not a notch-like tip. 

In the Indian Museum are 30 Ki>ecitnens from Karachi. The cara- 
pace of the largest specimen is XO millim. long and X8 millim. bioad. 

51. Oelasimus triangularis, A. M. Edw. 

Oelasimus triangularis, A. Milne Edwards, Nonv. Archiv. da Mas. IX. 1878, 
p. 875: Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, p. 160: de Man, Jonrn. Linn. 
Soc., Zool., XXII. 1887-88, p. 119, pi. viii. figs. 8-11, and Notes Leyden Mus. XIII. 
1891, p. 22, and in Weber’s Zool. Ergebii. Niederl. Ost. Ind. II. 1892, p. 307: and 
Zool. 'Jahrb., 'Syst., VIII. 1894-95, p. 677 : J. K. Henderson, Trans. Linn. Soc., Zool,, 
(2) T. 1808, p. 888. 
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Qelfuim^s perple3U9t Heller ( nee Edw^), Nerara^ Gmt. p. 88, pi. v. 4. 

?? OelasimuB minor, Owen, Zool. H. U. S. “ BloifKimi,’* Grosi., p. 79^, pl« 
fige. 2, 2a (1839) : Milne Edwards, Ann. Soi. Kafc., Zoo!., X VIU. 1862, p. 151 : Kingsley,. 
Proo. Ac. Nat. Soi. Fhilad. 1880, p. 160. 

Vca triangnlaria, Nobili, Ann* Mqb. Genor* (2) XX. 1899, p. 274. 

Length of the carapace about four-sevenths of the greatest breadth, 
which is at tbe spine-like antero-lateral angles. 

Carapace strongly convex, almost hexagonal, the regions not indi- 
cated. The posterior border of the dorsnm of the carapace is less than 
half the gieatest breadth, hence not only the lateral borders of the 
dorsum of the carapace, but also the true lateral borders, are strongly, 
convergent posteriorly, the former being defined by affine raised line in 
more than two-thirds of their extent. 

Front, as in G. annnlipee, from a fifth to a sixth the greatest 
breadth of the oars pace.. 

Orbits sinuous, much oblique : the upper border defined by a fine 
microscopically- beaded line, which is doable in great part ; the lower 
microscopically beaded, seiTnlato at its outer end. 

Tn the large cheliped of the adnlt male the hand is about 2^ timea 
as long as the carapace ; the outer surface of the arm, wrist, and handr 
are smooth to the naked eye ; all the borders of the al'm are sharply 
defined and finely serrulate, the inner border of tbe wrist is finely 
serrulate, and the upper and lower borders of tlie palm are margin ate 
and granulate, especially the upper border; and the two oblique 
granular crests Cn tbe inner surface of the arm are in strong relief. 

In the large hand the dactylus, in the adult, is from 1-^- to times 
the length of the upper border of the palm ; its tip is simply hooked 
and overhangs the simple upcurved tip of the immobile finger. 

The meropodito of the last pair of legs is not nearly so broad as 
that of the two pi'eceding pairs. 

Ii» the Indian Museum are 70 specimens, all but one being from 
various parts of the Bay of Bengal Httoial. The carapace of a large 
specimen is 10 millim. long and about 18 mi Him. broad. 

The figures of O. minors Owen, agree very well with this species, 
and if the two names should prove to refer to the same species this name 
has the precedence. 

52. Qelaaimus teiragonum (Herbst).* 

Cancer marinus, minor, vociferans, Seba, ThesaaruB, lit. p. 48, pi. xU. fig. 16. 

Cancer tetragonon, Herbst, Krabben, t. ii. 267, pi. zx. fig. 110, and III. i. 81. 

Riippell, 24 Krab. rotb. Meer., p. 26, pi. v. fig. 5: Milne 

* I aSBume that Herbst used tetragonon aa a noun eabstantirs in apposition to 
Cancer : it may therefore continne in apposition to Qelaeimoa used as a Bobstantire. < ^ 
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Bdtr«rd8, Hist. Nut. Cx*UBt. II. 62, and Ann. Soi. Nat., Zool., (8J XVIII. 1862, p. 147, 
pi. ill. fig. 9 : Gavrin, Voy. Coqaille, II. Zool., Crnst. p. 10, pi. i. figs. 2, 8 ; A, Milne 
Edwards, in Maillard's Tile Heiinion, Ann. F., p. 6, and Noar. Archiv. do Mtis. IX. 
1873, p. 273 : Heller, Novara Crust., p. 37 : Hilgeudorf, in v. d. Decken*s Keiseu Ost* 
Afr. Crust, p. 84: Hoffmann, in Pollen and Van Dam, Faun. Madug. Craat. p. 16 : 
Kossmann, Ueis- roth. Meer. Crust, p. 52 : Kingsley, Proc. Ac. Nat. Sci. Philud. 
1880, p. 143, pi. is. fig. 11 : de Man, Arcliiv f. Naturges. LIII. 1887, i. p. 358, and 
Notes Leyden Mas. XIII. 1891, pp. 20, 24, pi. ii. fig. 6 : Ortmann, Zool. Jahrb. Syst. 
Vir. 1893-94, pp. 750, 764: Whitelegge, Mem. Austral. Mus. III. 1897, p. 138, 

Gelasimus Duperreyi, Guerin, Dana TJ. 8. Espl. Exp. Ornat. pt. i. p. 317. 

Uca fetragona^ Ortmann, Zool. Jalirb., Syst. X. 1897-98, p. 318 : Doflein S8. 
Ak. Munch. XXIX. 1899, p. 193. 

Length of the carapace about two- thirds of ils grentest breadth 
at the acute antero-lateral angles. Carapace somewhat pentagonal, 
markedly convex fore and aft, the regions all recognizable but not 
strongly defined : though the posterior border of its dorsum is only 
half its greatest breadth, the true lateral borders are but slightly 
convergent posteiiorly. In the adult male the fine raised line that 
bounds the doisal plane on each side is distinct as snch only in the 
neigh hourhood of the antero-lateral angles, but in the female it runs 
much further backwards. 

The breadth of the front, measured between the bases of the 
eyestalks, is about a tenth the greatest breadth of the carapace. 

Orbits much oblique, both borders siimous, the lower border 
elegantly denticulated throughout. 

In the large cheliped of the adult male the upper border of the arm is 
fairly piominent and the inner border ends in a sharp tooth, quite inde- 
pendent of the constricted-off terminal lobnle ; the wrist I.s quite smooth 
to the naked eye, and has the inner angle sharp but not spiiiiform ; 
and the hand is about 2| times the greatest length of the cai^pace. 

Ill the hand of this cheliped the palm is, to the naked eye, frosted 
with very fine granules, some of which in the neighbourhood of a sear 
near the base of the immobile finger are visible to the naked eye ; its 
upper border is not, and ils lower border is but obscurely, defined ; and 
the two oblique crests on its inner surface are mere swellings, often 
quite faint, and never strongly salient. The fingers are neither broad 
nor paHicularly thin : the dactylus, which is about 1| tiroes the length 
of the upper border of the palm, tapers and is somewhat hooked at 
tip; the immobile finger commonly has two teeth a little enlarged, the 
second one being near the tip and sometimes giving the tip a somewhat 
notched (hut not truncated) appearance. 

The merns of the last pair of legs is not at all foliaceons. 

In the Indian Museum are 29 specimens from the Andamans; 
the carapace of a large one is 17 millixn. long and 26 milUm. broad. 
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The “ Challenger ” speoimeos referred bj Miers to this species 
have a broad front and are identical with specimens from Hongkong 
that I take to be G. splendidus. 

53. Oelasimus Marionis, Desm. 

OelaBimus Mdrionis, Desinareat, Consid. Gen. Crust., p. 124, pi. xiii. fig. 1, and 
Diet. Sci. Nat. XXVIK. 1823, p. 248: Milne Edwards, Ann. Soi. Nat., Zool., (3) 
X VIII. 1852, p. 145, pi. iii. fig. 5 (nee Hist. Nat. Crust. II. 53): de Man, Notes 
Leyden Mas. IT. 1860, p. 67: Miers, Ami. Mag. Nat. Hist. ( 5 j V. 1880, p. 308 : 
Kingsley, Proo. Ac. Nat. Sci. Philad. XXXTI. 1880, p. 141, pi. ix. fig. 8, 

Gelasimiis cuUrimanuH^ White, P. Z. S. 1847, p. 205, Ann. Mag. Nat. Hist. XX. 
1847, p. 205, and Samarang Crust, p. 49 {apud Miers loc. cit. nupra}. 

OelaBimus cultrimanufi var. Mariortts, Ortmann, Zool. Jahrb. Ryst. VII. 1893-94, 
pp. 750, 754. 

Length of the carapace about two*ibirds of the greatest breadth, 
which is at the claw-liko antero-lateral angles. 

Carapace little convex, all its regions very well defined, the 
posterior border of its dorsum in the adult male is half its greatest 
breadth and the true lateral borders are moderately convergent posteri- 
orly : the fine raised line that in some other species defines the greater 
pe.rt of the dorsal plane is here, in the adult male, confined to the 
neighbourhood of the antero-lateral angles. 

The breadth of the front between the bases of the ej'ostalks is not 
a fifteenth the greatest breadth of the carapace. 

Orbits not very oblique nor very sinnoas ; the lower border, which 
is nearly straight, is elegantly crennlato throughout. 

In the large cheliped of the adult male the upper border of tho arm 
i.s prominent and the inner border ends in a sharp tooth, independent of 
the terminal cons trie ted-olf lobule ; the upper surface of the wrist is 
granular, and the inner border of the wrist has a denticle or spinule 
at its angle; aud the hand (fingers included) is about three times the 
length of the carapace. 

This largo hand has a curious twist : its palm is compressed and 
has tho upper and lower margins well defined, the outer surface 
covered with large granules, and the two granular crests on its inner 
surface fairly prominent : its fingers are broad thin and laminar ; the 
dactylus, which may be four times as long as the upper border of the 
palm, is shaped like a knife-blade ; and in the immobile finger, which 
has a groove or line of pits along its outer surface, the dentary edge has 
a simple S-shaped curve. 

Tho merus of the last pair of legs is not at all foliaceous. 

In the Indian Museum are 9 specimens from the Andamans. The 
carapace of a large specimen is 18*5 millim. long and 26‘5 millim, broad, 
J. II. 47 
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64. GeJasimus Martmm var. nitidus^ Dana. 

Gclasimus vocans, Milne Edwards, Ann. Sci. Nat., Zool., (3) XYllI. 1852, p. 145, 
pi. iii. fig- 4 (nec Hist. Nat. Crust. II. 54) : Stimpson, Proc, Ac. Nat, Soi. Philsd. 1858, 
p. 99: Holler, Novara Crast. p. 37 : Hilgendorf, in v. d. Dockon^s Reis. Ost-Afr., 
p. 83: A. Milne Edwards, Nonv. Archiv. dn Mas. IX. 1873, p. 272: Hoffmann, in 
Pollen and V.an Dam’s Pann. Madagasc. Crust, p. 10: Miers, I’hil. Ti*nns. Roy, Soc. 
Vol, 198, 1879, p. 48S, and Ann. Mag. Nat. Hist. (5) V. 1880, p. 308, niid Challengor 
Brnchynrn, p. 242: Richters, in Mobius, Mceresf. Maurit. p. 155: de Man, Notes 
Leyden Miis. IT. 1880, p. 67, and XIU. 1891, p. 23, pi. ii. fig. 6, and Archiv f. 
Naturges. LIIl. 1887, i. p. 352, and in Weber’s Zool. Ergebn. Nicderl. Ost-lnd. II. 
1892, p. 305, and Zool. Jahrb. Syst. VIII. 1894-95, p. 572 : Haswell, Cat, Anstral. 
‘Crast. p. 92. 

Qelashnus nitiduft^ Dana, U. S. Expl. Exp. Cnist. pt. I. p. 316, pi, xix. figs. 6a-d : 
Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIII. 1852, p. 147 : Thallwitz, Abh. 
Mas. Dresden, 1890-91, p. 42. 

OelaAimua enltrimmiu,% Kingsley, Proc. Ac. Nat. Sci. Philfid. 1880, p. 140, pi. ix. 
fig. 7: Ortmnnii, Zool. Jabrb., Syst., VII. 1803-94, pp. 750*753, and Jena. Denk. 
VI TI. 1894, p. 56. 

Uea niltrimana, Ortmann, Zool. Jahrb., Syst. X. 1897-98, p. 848. 

Differs from G. Marionis only in the form of tlic large hand of the 
adult male : this member, in var. nitidm^ 

(1) is not much over 2^ times the length of the carapace, its 
daefylus being but little more than twice the length of the upper border 
of the palm : 

(2) it has the two oblique granular ridges on the inner surface of 
the palm remarkably salient : 

(3) it has tiie dentary edge of the immobile finger thrown intn a 
characteristic W-shaped curve owing to the stroFig projection of two 
large triangular lobes, and 

(4) it has the dautjdus somewhat hooked at tip. 

In the Indian Mu.seum are 103 specimens, cliiefly from the Anda- 
mans and Nicobai s, but also from the Coromandel and Malabar coasts. 
The length of the carapace in large specimens is 14 miliim., the breadth 
21 miliim. 

65. Gelasimue acutuSf Stimpson, de Man. 

Qelasimua acutua^ Stimpson, Proc. Ac. Nat-. Sci. Philad. 1858, p. 99 : Tozzetti, 
Magenta Crust, p. 107 : Kingsley, Froo. Ac. Nat. Sci. Philad. 1880, p. 144 : de Man, 
Jonrn. Linn. Soo., Zool. XXII. 1887-88, p. 113, pi. vii. figs. 8-9, pi. viii. figs. 1-4, 
and Notes Leyden Mns. XIII. 1891, p, 21, and in Weber’s Zool. Ergebn. Niederl, 
Ost-Ind. II. 1892, p. 306, and Zool. Jahrb. Syst. VIII. 1894-95, p. 673 : Ortmnnn, 
Zool. Jahxb., Syst. 1893-94, p. 750. 

Uca acuta, Doflein, SB. Ak. Munch. XXIX. 1899, p. 193. 

Length of the carapace about three-fifths the greatest breadth, 
which is at the acute wing-like antero-latei’al angles. 
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Garapace strongly convex fore and aft, the regions moderately well 
defined : its lateral borders are strongly convergen^, and still more so 
»re the lateral borders of the dorsal plane, which arc defined in more 
tlian two-thirds of their extent by a fine raised line ; the posterior 
border of the dorsal plane is contained from 2?^* to 2| times iu the 
geatest breadth. 

Front, measured between the eye-stalks, about a twelfth the 
greatest breadth of the carapace, its moulded and bevelled edges do not 
together take up half its breadth. 

Orbits moderately oblique, both upper and lower bordei'S much 
siuuous ; the lower border finely, the upper border still more finely and' 
more distantly orenulate. 

In the large cheliped of the adult male all three borders of the arm 
are well defined, the inner and the lower borders being crenulated, but 
the inner border having no tooth independent of the terminal constricted- 
ofE lobule ; the upper surface of the wrist and the outer surface of the 
palm are closely covered w'ith vesiculous granules; and the hand 
(fingers included) may be 3^ times the length of the carapace. 

In this large hand the upper and lower borders of the palm arc 
well defined, and of the two oblique granular crests on the inner surface 
of the palm the upper one that runs to the dentary edge of the immobile 
finger is sljort and indistinct : the fingers are not particularly broad or 
thin, and however the teeth may he disposed, there is always one near 
the end of each finger tliat is enlarged so as to give the ends of the 
fingers, when apposed, a soi*t of tongs-like or forceps-like grip : the 
dactylus is from 2 to nearly 2f times the length of the upper border of 
the palm. 

The merus of the last pair of legs is distinctly foliaceous. 

In the Indian Museum are 92 specimens chiefiy from the Sundcr- 
bunds and Mergui, but also from Kaiaclii and the Andamans. In a 
large specimen the cai'apace is 14 millim. long and 25 broad. 

56. Gelasimus Vusmmieri^ £dw. 

Gelasimus Milne Edwards, Ann. Sci. Nat. Zool. (3)XV111. 1852, p. 148, 

pi. iv. fig. 12; A. Milne Edwards, Nonv. Arohiv. du Mub. IV. 1868, p. 71, and IX. 
1873, p. 274; HoflEmann in Pollen and van Dam’s Faun. Madag. Crust, p. 37, pi. iii. 
figs. 19-22: Kingsley, Froc. Ac. Nat. Sci. Philad. 3860, p. 145, pi. x. fig. 16: de 
Han, Notes Leyden Mus. II. 1880, p. 68, and XIII. 1891, pp. 20, 26, and Jonrn. Linn. 
Soc. Zool. XXII. 1887-88, p. 108, pi. vii. figs. 2-7, and in Weber’s Zool. Ergebn. 
Niederl. Ost-Ind. II. 1892, p. 306, and Zool. Jahrb., Syst., VIII. 1894-95, p. 676: 
Lenz and Richters, Abb. Senck. Nat. Ges. Frankf. XII. 1881, p. 423 ; Haswell, Cat. 
Anstral. Crust, p. 93 ; M 101 * 8 , Zool. II. M. S, Alert, pp. 518, 641 : Ortmann, Zqpl. 
Jahib. Syst. YIL 1893-94, pp. 760, 766. 
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Qelaeimus longidigitum, Eiiigfilcy, Proc. Ao. Nut. Sci. Pbilad. 1880, p. 144, pi. ix. 
figs. 10, 13 (fide Ortmann I, r. infra). 

Vca Dussumierij Ortnianti, ZtK)l. Juhrb , Syst., X. 1897-98, p. 348 : Nobili, Ann. 
Hub. Genov. (2) XX. 1899, p. 273 : Doaein, SB. Ak. Munch. XXIX. 1899, p. 193. 

Closely related to G. acutu$, from winch it can be distinguished by 
the following characters when fully adult males are compared : — 

(1) the I'egions of the carapace are much more strongly defined, and 
the raised lines that bound the dorsal plane of the cai'apace on each 
side are more curved, ]e.ss rapidly convergent, and less distinct in their 
posterior part, which gives the carapace a much less posteriorl^^-con- 
‘tracted look ; and the orbits aixj less oblique : 

(2) the front, measured between the bases of the eyestalks, is about 
a fifteenth tbe greatest breadth of the carapace, and its moulded and 
bevelled edges together take up more than two-thirds of its breadth : 

(3) in the large cheliped the arm is longer and more slender, both 
the oblique granular ridges on the inner surface of the palm are very 
strongly defined, and tbe fingers may bo fully 3 times tbe length of tbe 
upper border of the palm : 

(4) these large fingers are broader and thinner, their tips are 
somewhat hooked and have no enlarged tooth near them, but near the 
middle of the immobile finger there is a enlarged tooth or triangular 
lobe : 

(5) the merus of the last pair of legs, though it is compressed and 
somewhat broadened, is not a short foliaceous joint. 

In the Indian Museum are 52 specimens, from Mergui, Andamans 
and Nicobars, and Bimlipatam. 


57. Gtlasimus Urvillei, Edw. 

Gelaeimiis Urvilleif Milno Edwards, Ann. Sci. Nut,, Zooh, (3j XVllI. 1852, p. 148, 
pi. iii. fig. 10: Kingnley, Proc. Ao. Nat. Scm’. Phiind. 1880, p. 145, pi, ix. lig. 15 ; 
de Man, Notes Leyden Mas. Xlll. 1891, pp. 21, 84 : Ortmann, Zool. Jahrb., Syst., 
VII. 1893-94, p. 750. 

Gelamimus Dussuinieri, Hilgetidorf {nec Edw.), in v. d. Deckeii’s lleis. Ost-Afr. 
Crust, p. 84, pi. iv. fig. 1. 

This species closely resembles G. acatus and G. DusBumim'if but is 
distinguished from both by the presence of a raised row of granules 
behind and parallel with the middle third of the lower border of the 
orbit — i.e.y just inside the orbital cavity. 

As in G- acutus^ the fine raised lines that define the dorsal plane of 
the carapace laterally are distinct throughout and rapidly convergent, 
which gives the carapace a look of breadth in front and of unusu^ 
naiTOwncsB behind ; and, as in 0. actUuB, the meropodites of the laat 
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pair of legs Ape, even in the male, decidedly shortened and foliaceMd 
joints. 

On the other hand the front is, as in Dussumieri, extremely 
narrow, and its bevelled and moulded edges take np most of its breadth 
between the eye-stalks. I'he regions of the carapace, also, arc as 
strongly defined as they at'e in G. Dussuntieri. 

The lai'ge hand of the male resembles that of Q> Duesnmieri in 
having both the oblique granular ridges on the inner surface of the 
palm strongly salient, and in having veiy long fingers with simple 
hooked tips : the fingers however are not so broad and thin, nnd the 
lobe near the middle of the denfary edge of the immobile finger may 
be present or not. 

In the Indian Museum are 10 specimens, from Karaclii, Madras, 
and the Nicobars. 

Tbe carapace of the largest specimen is 20 millim. long and 36 
millim. broad. 


Subfamily Scopuierinj;. 

Dotilla, De Haan, Stimpson. 

BotOt De Haan, Fann. Japon. Grast. p. 24 (1835) nom. prueoc , ; Milne Edwards, 
Hist. Nat. Crnst. II. 38, and Ann. Sci. Nat., Zool., (3) XYllI. 1852, p. 152. 

JDoiilla, Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 98. 

Cephalothorax so deep as to be subcubical, as long as broad or a 
little broader tban Jong. Anteriorly the sidewalls of the carapace have 
a curious gyrous-sulcate sculpture resembling brain-convolutions-, often 
also a similar kind of sculpture is found on the dorsum of the carapace 
and on the meropodites of the external maxillipeds. 

Front a natToW deflexed lobe much as in Ocypoda, The orbits, 
which occupy all the rest of the anterior border of the carapace, are 
more or less oblique and shallow — in one species so shallow as to be 
almost obsolete. Eyestalks rather long and slender, with the eyes at 
the end. 

Antennules, like those of Ocypoda, having the basal joint of good 
size, and the flagellum sninll and hidden by the front. The autennie 
stand at the inner angle of the lower orbital border and have a rather 
short flagellum. 

The epistome would be linear but for A large median triangular 
lobe that projects between the exbeimal maxillipeds. 

Buccal cavern enormous, suboval or subcircular in outline: the 
external maxillipeds, which completely cover it and are also very large, 
have a strong almost hemispherical bulge ; their merua is aamch larger 
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tliaii tlie ifichium and carries the flsgellnm at the antero-esternal angle : 
the exognath is extremely slender and inconspicuous. 

Chelipeds equal, stouter than the legs : fingers usually slender and 
a little defiexed, usually without conspicuous teeth. 

Legs not much differing in length, which is moderate ; their meri 
(os also those of the chelipeds) have on the upper surface a carious 
membranous area or “ tympanum.’* Similar ** tympana ” may also be 
present on some of the segments of the sternum. 

The abdomen in the male consists of 7 separate segments, and 
though narrow is nowhere linear or compressed : the distal end of the 
fourth segment is thickly fringed with bristles, and overlaps and partly 
conceals the fifth tergum. In the female, according to De Haan, the 
abdomen consists of 5 sepamte segments. 

Distribution : Tropical shores and mud-flats, fi'om East Africa and 
the Bed Sea eastwards to Japan. Found in the same situations ns 
Gelasimus and Ocypoda, 

Key to the Indian species of Dotilla. 

I. Carapace broader than long : chelipeds not mneh 
longer than the cmrapace, and not nmch differing 
from the legs in point of length : no ** tympana ” 
on the sternum : — 

1. Meropodites of legs not dilated : fingers of 
chelm slender, without any conspicuous teeth 

i. Whole surface of merus of external 
maxillipeds gyrous-sulcate : fingers not 

longer than palm. D. affimis, 

ii. Only the outer-half of the merus of the 
external maxillipeds is gyrous-sulcate : — 

a. Fingers slightly longer than the 

palm JU, Blanfordu 

h. Fingers more than twice as long as 

the palm V, intermedia. 

2. Meropodites of the legs dilated : — 

u Fingers of chelm without any conspicuous 
tooth : dactyli of the legs, even of the 

last pair, shorter than the propodites D. brevitartiie. 

ii. A large tooth on each finger of the chelm, 
arranged so that when the tips of the 
fingers are closed these large teeth meet, 
and an honr-glass-shaped space is left 


between the closed fingers : dactyli of the 

legs longer than the propodites D, clepsifdrodactyltm. 

II. Carapace at least as long as broad : chelipeds 8 or 4 
times as long as the carapace, and much longer than 
the lege : ** tympana ” present on tdie stemuBi D.jnyctiroideB, 
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58. Botilla nffinis^ n. sp. 

Differs fi*om D, sulcata^ with specimens of which, from tlie Red 
Sea, I have compared if>, only in the following characters : — 

(1 ) thei*e is no spine on the under surface of the arm, (2) the 
fingers are not so long as the palm, (6) there is a small tympanum on 
the dorsal surface of the merus of the last pair of legs, whereas in 
I), snlcata only the tympanum on the ventral surface is present. 

The carapace behind the gastric and inside the bianchial regions, 
forms a smooth somiciroular facet, but all its anterior and lateral 
regions have a curiously convoluted sculpture, the convexities of the 
convolutions being finely graTiulat*. 

The grooves that define these convolutions form, when viewed as a 
whole, a sort of five-rayed star, the anterior ray (which runs up 
between the e3'es on to the front) being the shortest, tlie antero-lateral 
rays (which run towards the outer angles of the orbit) being a little 
longer, and the postero-lateral rays (which really are tnple) being the 
longest of all. 

The ptciygostoinian regions and neighbouring part of the side- 
walls of the carapace, and the meropodites of the external maxillipeds 
liave the same carious convoluted sculpture. The orbits are shallow 
but are perfectly defined. 

The merns of the external maxillipeds is more than twice the size 
of the ischium. 

Chelipeds (measured round their curve) not twice the length of 
the carapace : no spine oii any of their segments ; fingers not so long as 
the palm. 

Legs slightly longer than the chelipeds, their meropodites not at 
all broadened but all liaving a tympanum ” ; except in the case of the 
last pair of legs — in which the dactjlus is remarkably long — the dactyl! 
are rather shorter than the propodites. 

No tympana on the sternum. 

In the Indian Museum are 4 specimens from Aden and the 
Baluchistan coast. The carapace of the largest is 5*3 millim. long and 
7*3 millim. broad. 


59. Botilla intermedia^ de Man. 

Dotilla intermedia, de Man, J(mm« Linn. Scms., Zool., XXII. 1887-88, p. 135, 
pi. is. figs. 4-6 (1888). * 

Carapace sculptured in much the same way as in D. affinis, only 
the grooves are not so deep and distinct, and there is an additional 
groove running parallel with the posterior margin. 
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The merus of the external maxillipeds is not twice as large as the 
ischium, and the sculpturing consists of a single loop parallel with the 
outer border of the merus, the inner half of that joint being quite 
smooth. 

Fingers more than twice ns long ns the palm. In the last pair of 
legs the dfictjlus is about twice as long ns the propodite : in all the 
other legs the dactyli are very little longer than the propodites. 

In other respects this species agrees with 1). ofjinis. 

In the Indian Museum are 15 specimens from Mergui. The 
carapace is 4 millim. long and a little orer 4 millim. broad. 


60. Dotilla Blanfordiy n. sp. 

The whole of the dorsal surface of the carapace is areolalcd and 
grooved (the areolce being finely granular and the grooves smooth) as 
follows : — 

A very distinct groove runs parallel with either lateral border, and 
a scarcely less distinct one runs parallel with the postei ior border, and 
lU the space bounded hy these grooves a 8 ix-ra 3 ’ed star of grooves of 
nearly eqnal length can be made out. This “ star is formed hy a 
^oove running fore and aft down the middle of the carapace and 
having, on either side of it, a semicircular chord joining the outer 
angle of the orbit with a point near the postero-lateral angle of the 
carapace. The intersection of these grooves cuts the post-gastric sub- 
region into 4 symmetrical tubercles. 

The whole side-wall of the carapace is finely granular, and the sub- 
hepatic and pterygostomian regioiis have the chamcteristic convoluted 
sculpture. The orbits are shallow but are peifect. 

The exteiTial maxillipeds are finely granular : the merus is twice as 
big as the ischium, and its sculpture consists of a single loop parallel 
with the outer boi’der and a single groove parallel with the inner 
border. 

Chelipeds as in D. affinis^ except that the fingers are a little longer 
than the palm. 

Legs as in D. affinu, the meropodites being slender and all having 
a “ tympanum,’* but in the last pair the dactylus is about twice as long 
as the propodite, and in the other pairs the dactyli are very slightly 
longer than the propodites. No sternal tympana. 

In the Indian Museum are 4 specimens from tho' coast of Sind and 
Baluchistan. The carapace of the type is a little over 5 millim, long 
and not quite 7 millim. broad. Collected by Mr. W. T. Blanfordl, 
P.B.S. 
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61. DotUia cUpsydrodactylus^ u, sp. 

Near D. Wichmanni, de Man. 

Tiie sculpture of the dorsum of the carapace is like that of 
D. Blanfordi, only the grooves are much deeper cut and the groove 
between the post-gastric region and the postero-lateral angle of the 
carapace is double : the sculpture of the sidewall of the carapace is 
like tliat of D. Blanfordi. 

In the external maxillipeds the merns is not twice as big as the 
ischium, and its sculpture consists of a single simple convolution 
parallel with the outer border, the inner half of its surface being quite 
smooth — as is D. intermedia. 

The orbits are shallow but are quite perfect. 

The chelipeds, measured all round their curve, are not twice the 
length of the carapace and have no spine on the arm. The fingers are 
much longer than the ]1tilm : in the adult male they are extremely slender^ 
and each has a large tooth arranged so that when the tips of the fingers are 
closely apposed these two teeth meet and leave an hour^glctss-shaped space 
between the closed fingers. 

Legs a little longer than the chelipeds ; their meropoditea are 
slightly but distinctly dilated and all have a tympanum : their dactyli 
are all longer than their propodites, and in the last pair the dactylus is 
very long, slender, straight, and fluted. No sternal tympana. 

Colours, speckled like tlic sand in which they live. 

In the Indian Museum are eight specimens from False Point on 
the sea face of the Mahanaddi Delta. The carapace of the largest is 5 
millira. long and 6 millim. broad. 

62, Dotilla hrevitarsisy do Man. 

Dotilla bi’witarsiSf de Man, Joarn. Linn. Soc., Zool., XXII. 1887-88, p. 180, 
pi. iz. figs. 1-3 (1888). 

The whole carapace is grooved and areolated (but the sculpture is 
not very deep) as follows : — 

A strong gi*oov6 runs fore and aft down the middle of the carapace, 
another runs parallel with the posterior border, and on each side 
another takes a sinuous course along each lateral border : other short 
and rather indefinite grooves join the median and lateral grooves. 

The subhepatic and pterjgostomian regions have the usual convo- 
luted sculpture. Orbits shallow, but distinct. 

The merus of the exteimal maxillipeds is much larger than the 
ischium: its whole surface is sculptured, the sculpture taking the form 
of a W-shaped convolution. 

J. II. 48 
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Cbelipeds short, witboat any spine on the arm : palm short, high, 
and compressed, Avith shiirp edges, traversed by a fine raised line near 
and parallel with the lower border : fingers thin and compressed, about 
as long as the palm, the npper edge of the dactylns — like that of the 
palm — fringed with hair. 

Legs a little longer than the chelipeds, the meropodites— especially 
of the first 3 pairs — mtich broadened and compressed^ all having a tympa- 
num. The dacfyliy even of the last pair of legs, are shorter than the 
propodites. 

No tympana on the sternum. 

• In the Indian Museum are fragments of 3 specimens from Mergui : 
do Man states that the breadth of the cephalothornx of the largest 
specimen is nearly’ 10 inillim. 

63. Dot ilia myctiroides, Edw. 

Doto mycHroUlcs^ Milno Edwards, Ann. Sci. Nat. Zool. (3) XVllT. 1852, pi. iV. 
fig. 24. 

Dotilla myctiroides, Stimpson, Proc. Ac. Nat. Sci. Philad. 1S58, p. 98 : A. O, 
Walker, Joarn. Linn. Soo. Zool. XX. p. Ill : Anrivillins, Zur Biologie ampliibischer 
Dokapoden, p. 6, pi. i. figs. 1-13, pi. Hi. fig. 13, (Mifcg. Gee. Wiss. Upsala, 1893). 

Qcopimera myctiroideSf Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, p. 390. 

Carapace about as long as, or slightly longer than, bwad, little 
sculptured dorsally, though its antcro-latoral parts are studded with 
vesiculous gi'auules. Front grooved; a groove runs parallel with either 
lateral border, and a faint groove crosses either postero-lateral angle. 
The side-walls anteriorly have the usual “ brain-con volution sculp- 
ture. 

Orbits very oblique and very shallow, almost obsolete. 

The merus of the external maxillipeds is nearly twice as big as the 
ischium and is finely granular ; a single faint groove, most distinct 
anteriorly, runs parallel with its outer border. 

Chelipeds between throe and four times the length of the carapace, 
all the joints long, slender, and unarmed : fingers longer than the palm, 
without any conspicuous teeth. 

Legs long, but much shorter than the chelipeds : the meropodites 
strongly dilated, and with a large “ tympanum ” : the dactylus of the 
last pair is longer than the propodite, but in the other three pairs it is 
a little shorter than the pi’opodite. 

On either side of each of the last four thoracic sterna is a large 
tympanum. 

In the Indian Museum are 19 specimens from the Andamans and 
11 from the Coromandel coast. The carapace is 10 millim. long. 
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ScoPTMERA, De Haan. 

Scopirnerat De Haan, Faaa. Japon. Croat., p. 2A (1836): Milne Edwarda, Ann. 
8ci. Nat., Zool., (3) XVIII. 1832, p. 153. 

Scopiniera lias tho same deep cabical *’ carapace and tbe same 
general facies as Dotilla, but differs in the folio wing^haracters : — 

'J'he carapace is much broader than long and has none of the 
curious sculpture, resembling brain convolutions, that is found, at any 
late on tbe sidewalls, in Dotilla : the external maxillipeds are un- 
sculptured and their merus, though large, is smaller than their ischium : 
the abdomen of the male has a curious wasp-like form owing to tbe 
length and narrowness of its fifth segment, which segment may even 
become elongate-linear by constriction ; it has no bristles either on the 
4th tergum or elsewhere : in the female the abdomen consists of 7 
separate segments. 

Distribution : Indo-Pacific shores, from Karachi to Japan. 


Key to the Indian species of Scopimera. 

1 . Chelipeds and legs with a reticulate or subsquamiform 
granulation, the chelipeds in the male about twice the 
length of the carapace : most of the tjmpana on the 
logs are traversed by a longitudinal ridge : fifth 
abdominal tergnm of male long and narrow, but not 
linear S. xnvestigatot is. 

II. Chelipeds and legs finely and uniformly granular, the 
chelipeds in the male nearer 3 times than twice the 
length of the carnpaco : the tympana not subdivided 
by a ridge : the fifth abdominal tergum of the male is 
long and linear S. crahricauda. 

According to F. Muller, 8. glohosof De llnan, is found in Indian waters. The 
form of tho abdomen in this species is similar to that of 8. inrestigatoria, but the 
carapace is smooth, and the tympana of the legs are different. 

64. Scopimera investigaUn is, ii. sp. 

Carapace much broader than long, decidedly pentagonal, without 
distinction of regions, smooth except anteriorl 3 ' and laterally where 
there are numerous irregularly-scattered granules : the sidewalls and 
pterygostomian regions finely granular. 

Orbits broad as in Ocypoda, shallow, the upper border very oblique, 
the lower border finely denticulated and very prominent as in Qelasimus. 

External maxillipeds with some obsolescent granulation. Chelipeds 
and legs finely granular in a somewhat reticulate or subsquamiform 
way. 
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Chelipeds about twice as long as the carapace : fyinpaiuim on the 
inner surface of the arm large, that on the outer surface of the arm 
small : fingers about as long as the palm, without any enlarged 
teeth. 

First 3 pairs of legs about the same length as the chelipeds, the 
4th pair shorter : the merus of all much dilated and with large well- 
defined tympana, all of which, except only the one on the dorsal surface 
of the last pair, are longitudinally subdivided by a fine ridge : the 
dactylus in the first 3 pairs is about the same length as the propodite, 
but in the Inst pair is considerably longer. 

. In the male abdomen the first 2 segments are horizontal- linear, the 
3rd and 4th, though distinct, form a “ butterfly ** plate, the 5th is long 
and narrow and longitudinally grooved and gradually expands to meet 
the 6th, which is long and broad, while the 7tli is transversely 
oval. 

In the female the abdomen is of the usnal shape, but in its broadest 
part is little more tlinn half the breadth of the sternum. 

In the Iiidinn Museum are 11 specimens, from Diamond Island off 
C. Negrais in Burma. The carapace of the largest male i.s 4 5 millim. 
long and 7 mi Hi in. broad. 

65. Scopimei'it crahricau la^ n. sp. 

Carapace subpcntagonal, the regions indistinctly indicated, tin; 
surface of the mid- dorsal region is symmetrically puckered or vesicu- 
lous ; the sidewalls and pterygostomiau regions gi’anular. 

Orbits moderately broatl and deep, the upper border oblique, tlie 
lower border profiiinent and finely denticulate. 

External raaxillipeds smooth: chelipeds and legs “frosted” under 
the lens. 

In the male the chelipeds are more than 2| times the IcngCli of the 
carapace and arc longer and much stouter than the legs : there is a largo 
tympanum on the inner surface of the arm, and a very small one on the 
outer surface : the dactylus is a little shorter than the palm and has 
one large tooth. Tn the female thci chelipeds are shorter and not much 
stouter than the legs : the fingers are shorter than the palm, and the 
dactylus has no large tooth. 

The meropoditos of the legs are much dilated : all have tympana 
but these are not subdivided by any ridge: in the first 3 pairs of legs 
the dactyli are a littio longer, in the fourth pair considerably longer, 
than the propodites. 

In the male abdomen the first 2 segments are linear«horizontal and 
concealed, the 3rd and 4th form a triangular plate deeply grooved down 
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the middle line, the 5tli is long linear and grooved, the 6th and 7th, 
tliougli separate, together form a racket-head. 

In the female the abdomen is of normal shape. 

In the Indian Museum are a male and female from Kai*achi. The 
carapace of the male is 6‘5 milUm. long and barely 10 millim. broad. 

TrMPANOMBKus, de Man, Bathbun. 

Dioxippct de Man, Joiirn. Linn. Soc., Zool., XXII. ISST-'SS, p. 187 (1888) ; now. 
prxoce. 

Tympanomerttff, Aaihbnn, Proo. Biol. Soc., WasLington, XI. 1897, p. 164. 

Carapace deep, quadrilateral, bioader than long, the regions not 
defined. Front narrow, deflexed : the orbits are trenches occupying ibe 
whole anterior border of the carapace between the front and the antero- 
lateral angles. 

Eyes, antenniites,* autennse and epistome ns in VoHlla, Buccal 
cavern large, a little narrowed and rounded anteriorly : the external 
maxillipeds completely close the buccal cavern, the anterior outer corner 
of the ischium is marked off as a distinct facet as in Dot ilia and 
Sropintera^ the merus is much larger than the ischium, the palp arises 
near tlie antero-external angle of the mems, and the exognath is small 
and linear. 

Chelipeds in both sexes stouter, and in the male longer, than the 
legs : fingers a little deflexed. 

Legs rather compressed, the two middle pairs a little longer than 
the first nnd last pair: there are ill-defined tympana on the meropodites. 

The abdomen in both sexes cousists of separate segments, and in 
the male is narrow. 

Distribution : Japanese and Andaman Seas. 

The name Tympanomeruft is a most nnfortunato one, since the ** tympana,” 
conipai^d with those of Dotilla and ScopimerOf are ill-defined and inconspicuous. 


66. Tympanonierus orientalts (de Man). 

Dioaippe orientalis, de Man, Journ. Linn. Soc. Zool. XXII. 1887-88, p. 138, 
pi. ix. figs. 8-10. 

Carapace square-cut, the length about four-fifths of the gi’eatest 
breadth, dorsally nearly flat with the lateral borders well defined 
especially anteriorly, the surface a little lumpy in places : a perfectly 
straight fine transverse ridge runs close to and parallel with the 
posterior border. 

Front grooved dorsally, hardly a fourth the breadth of the 
carapace. The outer angle of the lower border of the orbit forms a 
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prominenii tooth. The mems of the external maxillipeda is grooved 
along the outer border. 

Chelipeds in the male neailv three times the length of the carapace : 
wrist elongate, somewhat cuboid, with a strong laterally-compressed 
lobe or tooth at its inner angle : palm rather high, both boi'ders 
marginate and a second fine ridge runs close to and parallel with the 
lower border; fingers a little shoiter than the palm, finely denti- 
culate. 

In the female the chelipeds are not twice the length of the cara- 
pace, the wrist is not elongate, though the tooth at its inner angle is 
.present, and the fingers are a little longer than the palm. 

The meropodites of the legs are slightly dilated, the dnctyli are 
shorter than the propodites, and the carpopodites and propodites of the 
first two pairs are densely tomentose. 

The fifth abdominal tergum of the male, though not particularly 
elongate, is a little constricted at base. 

In the Indian Museum are 6 specimens from Mergui. The carapace 
of the largest is 4 miilim. long and 5 millim. broad. 

Subfamily Magbophthalmin^, Dana. 

Clistostoma, De Haan restr. 

Gleiztoitoma {^dilata neo De Haan, Faun. Japon. Cruet, p. 26 : Milne 

Edwards, Ann. Sci. Nat., Zool., (3) XYIII. 1852, p. 160. 

Carapace of no great depth, broader than long, its sides slightly 
arched, its regions ill-defined. 

Front of moderate breadth, more than a fourth the greatest breadth 
of the carapace, declivous ; orbits well defined, of good depth, occupying 
all the rest of the antprior border of the carapace : eyestalks stout, eyes 
terminal. The antennulcs fold obliquely : the antennee are small and 
stand in the inner orbital hiatus. 

Fpistome well defined, very short fore and aft, with a prominent 
lobe or tooth in the middle line projecting between the external 
maxilHpeds. 

Buccal cavern squarish, but with the sides a little arched, com- 
pletely closed by the external maxillipeda. These are large, and have 
the inner angle of the ischium strongly produced, the merus as large as 
or larger than the ischium, and the palp articulating at the antero- 
external angle of the merns : the carpus is ovate, but the two terminal 
joints are very short and slender; the exognath is in great part con- 
cealed. 

Chelipeds in the female shorter and slenderer than any of the legs, 
in form exactly like those of the female of OelasimuB. 
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Of the legi the first tiro pairs are the shortest and slenderest, while 
the middle two pairs are mnoh the largest and have very hrond mero- 
podites. There are no “ tympana/’ 

The abdomen of the female consists of 7 separate segments, and is 
very broad. 


67. CUstostoma dotilliforme^ n. sp. 

Carapace rather depressed, slightly conresr, smooth, with the 
regions ill-defined ; its lateral borders are slightly arched and are finely 
serrated anteriorly behind the acute, almost dentiform, anteroduteral 
angles. Front between a third and a foni^th the^gi^atest breadth of 
the carapace, concave in the middle line. Upper border of the orbit 
sinuous, lower border prominent and finely serrated. 

Mems of the external maxillipeds larger than the ischium, 
sculptured (somewhat as in the Dotillse) with a sort of Y-shaped 
sulcus starting from the antero-external angle. The pterygostomian 
I'egions also are sculptured with branching or convoluted grooves much 
as in the Dotillse, 

The second and third pair of legs, which are much longer than the 
other two pair, are a little over If times the length of the carapace 
and have an almost foliaceous meropodite with the anterior border 
finely seiTulate and the posterior border elegantly spinato: the anterior 
border of the carpus and propodite of the second and third pair of legs 
is tomentose. 

A single egg-laden female is in the Indian Museum ; it was found 
at Karachi, and its carapace is 7 millim. long and 9 millim. broad. 


Ttlodiplax, de Man. 

TylodiuplaWf de Mas, Zool. Jahrb., Sjst. YIII, 1894*95, p. 593 (1895). 

Carapace deepish, quite flat dorsally, broader than long and broader 
behind than in front, the lateral borders being posteriorly divergent 
and having a distinctly convex curve, the regions more or less defined. 

Front between a third and a fourth the greatest breadth of tlie 
oarapace, not deflexed, grooved longitudinally. The orbits occupy the 
rest of the anterior border of the carapace, but as the extent of this 
border is a good deal less than the greatest breadth of the carapace, and 
as the front is broad, the orbits have not the same elongate form as they 
have in most species of MacrophthalmtiSi though otherwise similar. 
Antennules and antennse as in Maorophthalmus* Eyes smallt not terminol 
on the eyestalks. 
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T^ a|M6^]ii6 woald be liziaar, ware it not for a septim<»like fold or 
lobe that projects strongly between the meropodites of the external 
xnaxillipeds : owing to this fold the anterior edge of the bnceal cavern 
has a bilobed appefirauoe. The external maxillipeds completely close 
the buccal cavern : their merus is at least ns long as and decidedly 
broader than their ischium : the flagellum, vrhioh is slender, is nrticnln- 
ted near, but not at, the antero-external angle of the merus : the 
exognath is not much concealed, though not completely exposed. 

The ohelipeds in the adult male are unknown : in the young male 
they are equal and are shorter and slendei*er than the legs, except 
][>erhap8 the very small 4th pair. 

Tlie legs have somewhat the same rolaiions as in Macrophthalmns — 

the first and last pairs are much the shorter and the two middle 
pairs are nmch the longer and stonfer. 

The abdomen in the female is nuktiown : in the male it is narrow, 
and consists of 5 sepai^ate joints, the 3rd 4th and 5th segments being 
fusedf bat without obliteration of sutures. 

It seems to me of very doubtful utility to separate this form fmm 
Paracliatostomat de Man, or either of them from Clutostomay De Haati 
(as restricted by de Man). 

68. Tylodiplax indieHf n. sp. 

Two yonng males from Karachi aro in the Indian Mnsenm : their ohelipeds nre 
still of the female Macrophthalmua tyiie, so that it is impossible to give a complete 
diagnosis of the species. 

Carapace more or less hairy, finely punctate, its length less than 
two-thirds its gi'eatest breadth which, owing to the strong divergence, 
from before backwards, of the latei'al borders, is posterior ; its antero- 
lateral angle is an obtnse angle. The gastric region is defined by a 
perfectly circular line. 

Front sqnare-cnt, laminar, but not projecting beyond the inner 
angles of the orbits, from which it is separated by a groove : the front 
is concave in the middle line. 

Tiie pigment of the eyes is small in amount, and is placed some 
distance l^hind the end of the ^stalks. 

The merns of the external maxillipeds is longer and much broader 
than tlie ischium, and has its antero-extemal angle considerably dilated, 
and its iterfaoe somewhat granular. 

The cbelipeds of the immature male, and the legs, are haiiy, muoli 
as iu MiierophlhalmuB depressua, the hairs on the posterior border of 
tike merus of the 2nd pair of legs and on the dorsal surface of carpus 
and propodite of the 2nd and 3rd pair of legs being particalarly 
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thickset. The length of the longest (second) paiz* of legs is 2^ times 
that of the campace, that of the last pair of legs is very little more than 
that of the carapace. 

Two young males from Kni*nohi : the carapace 6’6 millim. long and 
11 millim. broad. 


Macrofhthalmus, Latreille. 

dIacrophthalmit8t Latreille, in Cnvier Bdgne An. (ed. 2) Vol. IV. p. 44 (1829) : 
Do Haan, Faun. Japon. Cruet, p. 26 : Milne Bd wards, Hist. Nat. Crust. II. 63, and 
Ann. Sci. Nat., Zool. (3) XVIII. 1852, p. 165: Dana, U. S. Bxpl. Exp., Crust, pt. I. 
p. 312 : Miers, Challenger Brachyura, p. 248. 

Carapace depressed, quadrilateral, broader than (sometimes more 
than twice as broad as) long : the i*egions are well defined, the cervical 
and branchial grooves being characteristically conspicuous both on the 
dorsum of the carapace^ nnd on the lateral border where they cut out 
two prominent teeth or lobes. 

Front deflexed, narrow, often a narrow lobe as in Gelastmus: its 
free edge never approaches the epistome. The orbits are narrow 
trenches occupying the whole anterior border of the carapace between 
the front and the aiitero-lateral angles : eyestalks usually very long and 
slender, as in Gelastmus. The aiitennular flagella, which are rather 
small, fold transversely beneath, but ore not concealed by, the front. 
The antennal stand nt the inner angle of the orbit : the basal joint is 
short, and the flagellum is of good length, 

Epistome very short fore and aft, almost linear, but well delimited 
from the palate. Buccal cavern somewhat arched anteriorly. The 
external maxillipeds have a broad folinceous ischium nnd merus (the 
latter about half the length of the foi-mer) and a coarse flagellum 
articuhiting with the antero-external angle of the merus : though the 
ischium and merus may not quite meet across the middle of the buccal 
cavern, the narrow interval that may exist between them is largely 
filled by the flagella, so that the underlying parts are concealed. 

The chelipeds differ greatly in the sexes : in the female they are 
equal, and are shorter and slenderer than any of tlie legs except, 
perhaps, the short and weak last pair : in the adult male tliey are equal 
or Bubequal, and are longer and stouter than any of the legs except, 
perhaps, the particularly large and stout penultimate pair ; in both 
sexes the fingers are curiously deflexed and bent or curved inwards 
distally. 

Of the legs, the first and last pairs are usually singularly short and 
slender compared with the second and third pairs : the third pair are 
the longest and stoutest, being nearly or quite as large as the chelipeds, 
J. n. 49 
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and the fourth (last) pair much the shortest and weakest of all. The 
dactjlns in all is broad, stout, and laterally compressed. 

The abdomen in both sexes consists of 7 separate segments, and in 
'^the JnaJe is nanwer at base than the breadth of the sternum. 

Key to the Indian species of Macrophtbalmus. 

I. Carapace much broader than long, its sides ai*e distinctly 
convergent posteriorly and the antero -lateral angles are acute 
and spiniform : front narrow 

1. The eyestalks project nearly half their length beyond 

the antero-lateral angles of the carapace M. Verreavjci, 

2. The eyestalks project slightly beyond the antero-lateral 
angles of the carapace : the true first tooth of the 
lateral border of the carapace belongs to the upper 
border of the orbit, and the antero-lateral angle of the 

carapace is formed b}' the true second tooth if fiulcMtus. 

3. The eyestalks do not project beyond the antero-luternl 
angles of the carapace : — 

i. Some of the borders of some of the log joints 


are denticulate or spiny M. pcctinipci*, 

ii. Legs smooth, except for a small subterminal 
denticle on tho anterior border of the meropo- 

ditoB M. convexuB, 

If. Carapace broader than long, its sides are parallel ; — 


1. The tooth at the antero-lateral angle of the carapace 
is truncate and square-out : front about an eighth the 
greatest breadth of the carapace : inner surface of the 


palm of the male smooth M. depressuH, 

2. Front about a fourth the greatest breadth of ihn 
carapace : inner surface of the palm of the malo 

armed with a spine M. erato, 

III. Carapace broader than long, its sides divergent posteriorly ; 
two nearly parallel, obliquely longitudinal, finely beaded 
lines on the posterior part of each epibranchial region JUT. tomentosus. 


Besides the fore-named, the four following species, of wliich 1 have not Been 
specimens, are said to occur in Indian Seas - 

(1) Jlf. simplicipest Guerin, Mag. de Zool. II. 1838, pi. xxiv. fig. 1 : it appears to 
differ from M. pecHnipes in having no spines or denticles on the leg-joints. 

(2) If. carinimaniiSf Milne £d wards, Hist. Nat. Crust. 11. 65, and Ann. Sci. 
Nat. Zool. (3) XVllI. 1852, p. 156 : it appears to differ from 2f. cofireen;} only in 
having a spiue on the inner surface of the palm of tho male cheliped. 

(3) M. paei/icuSf Dana, IT. S. Expl. Exp., Groat, pt. 1. p. 314, pi. xix. fig. 4: it 
appears to differ from if, erato only in not having a spine on the inner surface of 
the palm of the male cheliped. 

M. hiearinatuBt Heller, Novara Crust, p. 86, pi. iv. fig. 2, which I am unable 
from the descriptions to distinguish from M. pacificus. 
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69. Macrophthalmua Verreauxi, Edw. 

Macrophthalmue Verreauasi, Milne Edwards, Ann. Soi. Nafc., Zool., (3) 1X« 1846, 
p. 358, and XVllI. 1852, p. 165, pi. iv. fig. 25 : Hess, Arcbir t. Nat. XXXI. 1865, i. 
pp. 142, 171: do Man, Notes Leyden Mns. 11. 1880, p. 184: Haswell, Cat. Austral* 
Crust, p. 89. 

Carapace finely granular on the branchial regions, its length about 
two- thirds its greatest breadth, its sides slightly convergent posteriorly 
and cut anteriorly into 3 teeth, the first of which is the antero-lateral 
angle. 

Front only very moderately defiexed, its least breadth (between 
the eyestalks) is about a fifth the greatest breadth of the campace, very 
obscurely bilobed. 

Orbits oblique, sinuous, their borders microscopically beaded. The 
eyestalks project nearly half their length beyond the anterolateral angles of 
the carapace. 

The external maxillipeds, when the flagella arc folded, completely 
occlude the buccal cavoim : the suture between the merus and ischium is 
oblique. 

The legs are darkly variegated or incompletely banded, and are 
unarmed except for a sub terminal spine on the anterior border of the 
meropodites of the first 3 pairs. 

The chelipods in the young male are not as long as, though more 
massive than, the 2nd and 3rd pairs of legs. 

In the Indian Museum are 4 specimens, more or less damaged, 
from the Andamans and Mergui (“Investigator” collection). The 
largest male (which wants the chelipeds) has a carapace 9 millim. long 
and 14 millim. broad. 

70. Macrophthalmus pectinipes, Guerin. 

Maerophthalmus pecHnipes, Guerin, Voy. Favorite, p, 167, pi. 49(1839), and Mag* 
do Zool. II. 1839, Crust. (Cl. Vll.) pi. zxiii (1838) : Milne Edwards, Ann. Soi. Nat., 
Zool., (3) XVIII. 18S2, p. 158 : Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, 
p. 889 : Ortmann, Zool. JaLrb., Syst., X. 1897-'98, p. 340. 

Carapace studded with large conspicuous pearly granules, its 
length in the adult male is about six-elevenths of its greatest breadth 
at the level of the second tooth of the lateral border : the lateral borders 
are slightly but distinctly convergent posteriorly where they are beaded 
or denticulate, anteiiorly they are cut into three acute teeth the last of 
which is minute, the first being the outer orbital angle. 

The front, measured at its narrow^est part between the eyestalks, is 
barely a sixteenth the greatest breadth of the carapace ; its fi'oe edge is 
distinctly bilobed. Orbits sinuous, a little oblique j their upper border 
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elegantly denticulate, the lower border unevenly creunlatc. Eyestalks 
Blender and curved : the eye does not reach to the end of the orbital 
trench. 

When their flagella are folded the external maxillipeds completely 
occlude the buccal cavern : the suture between tlie ischium and merus 
is hardly at all oblique. 

In the adult male the chelipeds are from 2^ to 3 times the length 
of the carapace and longer than any of the legs except the 3rd (penulti- 
mate) pair: except the hand, their joints are not more massive than 
those of the 2nd imd 3rd priir of legs. The arm is trigonal, its inner 
border being prominent and rising into a crest, on the most convex part 
of which is a short horny plate, called by de Man the “ musical ridge ” ; 
this border of the arm, as also the inner bolder and angle of the wrist 
and the extreme proximal end of the upper bolder of the palm, is serrated. 
The palm is nearly ns long as the arin and is perfectly smooth and 
nnsculptured, it has a tuft of hair at its extreme distal end, continuous 
with a thick fringe of hair along the upper border of the dactylus : the 
dactylua is about two-thirds the greatest length of the palm and has a 
molariform tooth ui its basal end, but there is no such tooth on the 
immobile finger; the fingers meet only at the distal inbent end. 

In the female and young male the chelipeds are short and slender, 
a good deal fringed with hair, hut uusculptured, and the fingers are 
longer than the palm. 

In both sexes the legs are alike, the 2nd and 3rd pairs being 
remarkably long and strong and the 1st and 4th (last) pairs being short 
and comparatively slender. The 3rd pair, which, are the longest of all, 
are from 2^ to nearly 3 times the length of the carapace, the 4th pair 
are only about 1| times the length of the carapace. In all but the last 
pair the meropodites carpopodites and propodites arc scabrous, the 
anterior border of all these joints and the distal end of the posterior 
border of the meropodites being serrated : in the third pair only the 
posterior border of the propodite is very strongly sowated. 

In the Indian Museum are 7 specimens from Karachi and one. from 
Orissa. In a large male specimen the carapace is 35 millim. long and 
62 millim. broad. 

The great changes that occur in tho chelipeds dunng the growth 
of the male indicate that caution is necessary in basing specific distinc- 
tions on the form of these organs in this genus. 

71. Macrophthalmus convexus, Stimpson. 

Macrophthalmua convems, Stimpson, Proo. Ac. Nat. Sci. Fhilad. 1858, p. 97 : 
Miers, Ann. Mag. Kat. Hist. (5) V. 1880, p. 807 : Haswoll, Gat. Austral Crust p. 89 » 
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Han, Archiv f. Natarges. Llll. 1887, i. p. 364, pi. xv. fig. 4 : OitmaniL, IKbol. 
Jahrb., Sjsfc., VII. 1893-94, p. 745 and X. 1897-98, pp. 342, 344. 

JifacrophtiMilmus inermisj A. Milne Ednrards, Ann. Soc, Bnt. France, ( 4 ) Vlf. 
1867, p. 286, and Nouv. Archie, du Mua. IX. 1873, p. 277, pi. xii. fig, 6 (apud de Man). 

Carapace smooth, becoming finely granular near the lateral margins, 
its length in the male is lialf, in the female decidedly more than half, 
its greatest breadth : on either branchial region, behind the branchial 
groove, are two granular eminences, one behind the other: 3 teeth 
arranged ns in M. pectinipes at the anterior end of the posteriorly- 
coiivergent lateral borders, the first (outer orbital angle) being the most 
prominent and much the largest, the third miuute. 

Front, in if.s narrow'est part between the cyefstalks, about one- 
eleventh the gieaiest breadth of the carapace, its free edge obscurely 
bilobed. Orbits considerably oblique, the upper border microscopically 
beaded, the lower borden finely and elegantly serrate. The eyestalks are 
slender and curved, and the eyes reach to the end of the orbital trench. 

The suture between the ischium and merus of the extemal maxilli- 
peds is decidedly oblique, and there is a distinct gap between these 
appendages even when their flagellum is folded. 

The chelipeds have the same general proportions as in M.pecHmpe^f 
all the borders of the arm are granular or denticulate, but there is no 
“musical ridge on tlie inner bolder: a bunch of spinules at the inner 
angle of the wrist: both borders of tlie palm, but particularly the lower 
border, are finely granular, and a fine raised granular line runs along 
the outer surface of the palm parallel with the lower border; the inner 
surface of the palm, like tliat of the fingers, is hairy, but quite smooth, 
and unarmed beneath the hair: there is a small molariform tooth at the 
base of the dact^dus, and a larger one having a forward slant on the 

immobile finger. 

The legs have the same general proportions as in M. pectmipeSy but 
they are quite smooth and unarmed, except for a small subterminar 
spine on the anterior border of the meropodites of the 2nd and 3rd pair.. 

In the Indian Museum are 5 specimens from the Andamans. The? 
carapace of the largest specimen is 10’5 millim. long and 21-5 milliin. 
broad. 

72. Macrophfhahmis sttlealus, £dw. 

Maci^phthalmus snlcQhi$t Milne Bdwtirds, Ann. Sci. Nat. Zeol. (3) ^Vltll. 1^2 
p. 166: Ortmann, Zool. Jahrb. Syst, X. 1897-98, pp. 344, 346 (nec synon.). 

Carapace free, of granules in the female, studded with minutp 
granules in the male, its length in the male only about thiee-eighths, in 
the female .nearly half, its gi-gatest breadth. On the biancbiai regfoir,^ 
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behind the branchial gi'oove, are, in both sexes, three grannlar eminences, 
one behind the othei% the last being on the posterior boi*der. The 
lateral borders are convergent ; their tme first tooth, which in other 
species is at once the antero-lateral angle of the cai*apaco and the outer 
angle of the orbit, appears in this species to belong to the u;pper border 
of the orbit, so that the antero-lateral angle of the carapace is formed by 
the much larger second tooth which also is the apparent outer orbital angle. 

The least breadth of the front, between the eyestalks, is about an 
eighth the greatest breadth of the carapace : its free edge is veiy 
obscurely bilobed. 

* Orbits sinuous and oblique : the upper border microscopically 
beaded and furnished near its outer end with a sharp recurved tooth, 
which is really the outer orbital angle, though the apparent angle is the 
much larger tooth of the lateral border of the carapace: the lower 
orbital border is finely denticulated in its inner two-thirds, but is 
broken and indistinct beyond this. Eyestalks long, slender, curved: 
the eyes reach not only beyond the true limits of the orbit, but also 
beyond tlie antero-lateral angle of the carapace. 

The external maxillipeds do not quite meet across the buccal 
cavern : the suture between the ischium and merus is decidedly oblique. 

The legs and chelipeds have the same general proportions as in 
M. pectinipes^ but the legs are unarmed. 

In the male chelipeds the anterior border of the arm is hairy and 
strongly denticulated, but there is no “ musical ridge : ’’ the inner angle 
of the wrist and the proximal part of the upper border of the palm are 
also deutioulated. On the outer surface of the palm there is a crest 
running close to, and parallel with, the lower border ; and on the inner 
surface of the palm, near the middle line, is a longitudinal row of 
denticles the first one of which is considerably enlarged : the surface 
above this ridge, as also the inner surface of the fingers, is densely 
hairy. The dactylos is not nearly two-thirds the length of the palm : 
the immobile finger, but not the dactylus, has a strong molanform tooth 
at its basal end. 

In the female the chelipeds are short and weak as usual, and the 
hand is quite smooth and has the borders — but specially the lower 
border — thin and sharp. 

In the Indian Museum are a male and a female from the Andamans : 
the carapace of the male is 9 millim. long and 24 millim. broad. 

73. Macrophthalmt^ depresstis^ Biipp. 

Uaerophthalmus depresms, Rfippell, 24 Erabben Both. Meer. p. 19, pi. iv. fig. 6, 
pU vi. fig* Xfi i Hilne Awards, Hist. Nat. Crusts II. 66, and Ami. fici. Nat. Zool. (9) 
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XVIIL 1862, p. 169: Helter, SB. Ak. Wien, Xlilll. 1861,1. p. 362: de Man. Notes 
Leyden Mas. III. 1881, p. 256, and Arohiv f. Natnrgea. LIII. 1887, i. pi. xv. fig. 8, and 
Jonrn. Linn. Boo., Zool., XXII. 1887-68, p. 124, and Zool. Jalirb., Syst. VIII. 
1894-95, p. 578: J. B. Henderson, Trans. Ltnu. Boo., Zool., (2) V. 1893, p. 388: 
Ortmann, Zool. Jahrb., Syst. VI 1. 1893-94, p. 745 (P) and X. 1897-98, pp. 341, 342. 

Maerophthalnius affinUf Guerin, Mag. de Zool. II. 1838, pi. zsir. fig. 2 : Milne 
Edwards, Ann. Sci. Nat. (3) XVIIL 1832, p. 158: Haswell, Cat. Austral. Crust, 
p. 88 {apud Ortm.ina}. 

Carapace stadded with minute granules not always plainly visilile 
to the naked eye, its length in the male about two-thirds of its breadth. 
The lateral boi'ders are parallel and the antero-lateral angle is rather a 
square-cut lobe than a tooth. On the epibranchial regions, behind the 
branchial gi'oove, are two nearly parallel obliquely-ldngitudinal finely- 
gi'aiiular lines, the inner of which is faint. 

Front, at its narrowest part, about an eighth the breadtii of the 
carapace, longitudinally ‘grooved, bnt its free edge is straiglit and not 
bilobed. 

Orbits little sinuous and little oblique, tbeir upper border mici’O- 
scopically, their lower border finely and evenly denticulate. Eyestalks 
slender, bardly carved, the eyes reach almost to the end of the orbital 
trenches. 

When the flagella are folded there is not much space between the 
external niaxillipeds : the suture between the i-scliium and merns of 
these appendages is hardly oblique. 

In the male the chelipeds and legs have much the same general 
proportions as in M, pectini^es, but they are unarmed, except for a small 
subterminal denticle on the anterior boi*der of the meropodites of the 
first three pairs of legs : on the other hand the inner surface of the 
joints of the chelipeds, and the upper surface of the leg-joints (especially 
of the meropodites) are densely hairy. The dactylus is more than two- 
thirds the length of the palm, which is smooth and unsculptured : there 
is a molariform tooth near the basal end of the dactylus, and a similar^ 
bnt less distinct and more oblique, tooth on the immobile finger. 

In the Indian Museum are 2 males from Mergui, besides several 
specimens from Aden, The carapace of the largest specimen is 14 
raillim. long and 22 millim. broad. 

74. Macrophthalmus eratOy de Man. 

HacrophthalmuB eratOf de Man, Journ. Lian. Soc., Zool., XXIT« 1887-88, p. 125, 
pi. viii. figs. 12-14, and Zool. Jahrb. Sysfc., VIII, 1894-95, p. 679. 

Carapace qnadrilaieral, not granular to the naked eye, its length 
about two-thirds of its breadth, the cervical groove plain, bat the 
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brancliial groove faint : the second tooth of tlie lateral border is a little 
more prominent than tlie first. Front about fwo-mtitlis the breadth of 
the carapace^ square cut, longitudinally giooved, but not bilobed. 
Orbits slightly sinuous, hai’diy oblique : eyestalks little curved, stoutish, 
not quite reaching end of orbit. In tlie male the lower border of the 
orbit is peculiar ; it is finely denticulate at its internal extremity and 
has a small lobule at its outer angle, and in between these it has the 
form of a prominent deflexed somewhat triangular lobe. In the female 
the lower border of the orbit is finely crenulate throughout. The 
external maxillipeds do not quite meet across the buccal cavern, and 
' the suture between their iscliinra and merus is a little oblique. 

All three borders of the arm are serrated, and the inner angle of 
the wrist and upper border of the arm are very finely denticulated. 
There is a strong musical ci'est’* obliquely parallel with the inner 
border of the arm and in the middle third of that border. Palm longer 
than the arm, its inner surface is hairy and carries a spine nesn* the 
carpal end about midwny between the upper nnd lower borders. The 
fingers are considerably less than two>thirds the length of tiio palm ; 
there is a molariform tooth at the base of the dnetylus and a larger 
slanting one on the immobile finger. 

The upper surface of the legs, especially in the case of the third 
pair, is hairy. 

In the Indian Museum are 4 specimens from Mergui and Akyab ; 
tlie carapace of the largest specimen is 10 millim. long and 14 millim. 
broad. 


75. Macrophthalnms ionientosm, Eyd. and Soul. 

Macrophthalmus tomentosua, Eydoax and Soalejet, Zool, Voy. Bonite, I. 
p. 248, p). iii. fig. 8, (1841) : Milne Bdwards Ann. Sci. Nat., Zool., (3) XVIII. 1852, 
p. 159 : A. Milne Bdwnrdfl, Noav. Archiv. da Mus. IX. 1873, p. 279 : de Man, Jonrii. 
Linn. Sue., Zool., XXII. 1887-88, p. 122. 

Carapace studded with very fine grannies : its length is about two- 
tliiids its greatest breadth, which is behind the middle of the lateral 
border^ the lateral borders being decidedly divergent posteriorly. On either 
epi branchial region, behind the branchial groove, are two finely beaded 
obliqnely-longitudinal lines. The first two teeth of the lateral borders 
are square- cut. 

Front, in its ' narrowest part, about one-eleventh the greatest 
breadth of the carapace; though longitudinally grooved it is not bilobed. 

Orbits hardly sinuous, not oblique; their upper border microscopi- 
cally beaded, their tower border finely crenulate. The eyestalks are 
hardly curved, and the eyes do not reach to the end of the orbits. 
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The cliolipedfl and have the name general proportiana as in 
M. pectmipes, but are shorter. Chelipeds unarmed and nnscalptnred, 
except for some spinnles along the inner angle of the wrist and some 
denticles along the proximal part of tho upper border of the palm : 
in the distal half of the inner border of the arm is a short upstanding 
horny “ musical crest ** : the borders of the arm and the inner border 
of the fingers are hairy. The dactylus has a small molariform tooth 
near the base, and the immobile finger has a much larger one. 

The legs are unarmed, except for a small subterminal denticle on 
the anterior border of the meropodites of the first 3 pairs : the upper 
surfaces of their joints are more or less hairy. 

In the Indian Museum is a single speoimeii *from Mergni : its 
carapace is 23 millim. long and 84 milUm. broad. 


Family MIOTYRID.^, Dana. 

Mictyris, Lstreille. 

Mictyris, Latreille, Gen. Crust, et Ins. p. 40 (1806), and in Cuvier R^gne Animal, 
TIL p. 21 : Deamaresfc, Consid. Gen. Crust, p. 115, and Diet. Sci. Nat. XXVIII. 
1823, p. 23.5: De Haan, Faun. Japon. Crust, p. 24; Milne Edwards, Hist. Nat. 
Crust. II, 86, and in Cuvier R^gne An., Crust, p. 67, and Ann. Sci. Nat., Zool., 
(3) XYIIL 1862, p. 15i: Miers, Challenger Brachynra, p. 378. 

Carapace elongate globose, oval but truncated posteriorly by the 
short and perfectly straight posterior border, the cervical and cardio- 
branoliial grooves well developed and making the regions very distinct 
and convex, the posterior border fringed with bristles, as is aI.so the 
apposed very prominent edge of the first abdominal tergum. 

The afferent branchial orifice is a singular valvular recess, formed 
ilorsally by a semicircular notch in the margin of the carapace, and 
ventrally by a curious cup<shaped dilatation of the bnse of the epipodite 
of the external maxillipeds. 

Front a naiTow deflexed lobe as in Ocf/poda, Orbits represented 
by a small post-ocular spine, the eyes, which are borne on shortish 
stalks, being quite npconcealed. 

Antennules as in Ocypoda^ the basal joint being large and exposed, 
while tho fiagellum is rudimentary and concealed beneath the front. 
Aiitennse small but well formed, standing in the usual position. 

Bpistome short lozenge-shaped. Buccal cavity enormous, somewhat 
oval in outline. External maxillipeds veiy large and foliaceous, with 
a hemispherical bulge causing them to face as much laterally as 
ventrally : their greater part is formed by tho ischium, the inner margin 
of which is hairyi especially at base ; the merus is very much smaller 
J. n. 50 
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than the iecbitim and oarties the coaree hairy flagellttm at ita antern- 
external angle : the exognath is small, slender, and very inoonspiottoas. 

Ckelipedd moderately long and rather slender, stouter and a little 
shorter than the legs ; their freest motion is in a vertical plane : the 
wrist is a rather elongate trigonal obconical joint. 

Legs somewhat compressed ; the first pair are the longest and the 
others decrease slightly in length in posterior sncoession. 

The abdomen in both sexes is of a broad truncate-oval shape, the 
segments fi-bm' the 2nd to the 6th gradually increasing in length but 
the 7th being nari’ow : in both sexes the abdomen is fringed with haii*s. 

- DistrihuHon : Indo-Pacific from China and Anstrslia to the 
Andamans. 

In habits the species of Mictyria resemble the Ooypodos, Gelasimi 
and Dotillse. 


76. Mictyris hngiearpust Lati'eille. 

Mietyi'is longicarpus, hatreille, Gen. Crnst. et Ina. p. 41 (1806): Desmareat, 
Gonaid. Gen. Crnst. p« 115, pi. xi. fig. 2, and Diet. Set. Nnt. XXVllI. p. 236: Ga4rin, 
loon. K^e An. Cmat. pi, iv. fig. 4: Milne Edwards, Hist. Nat. Crnst. IF. 87, ami 
in Cuvier R^ne An. Croat, pi. xviii. fig. 2, and Ann. 8oi. Nat., Zool., (3) XVIH. 
1852, p. 16lrt Dana, U. S. Expl. Exp. Crust, pfc. I. p. 389 : Stimpson, Proc. Ac. Nat. 
Sci Philad. 1858, p. 09 : Hess. Archiv f, Nat. XXXt. 1865, p. 142 : Heller, Novara 
Crust, p. 10 : A. Milne Edwards, Nonv. Archiv. du Mns. IX. 1873, p. 276; Toszetti, 
Magenta Owist. p. 185, pi. xi. figs. 5, 6rt c : Nanck, Zeita. Wiss. Zool. XXXIV. 1880, 
p. 22, pi. 5. figs 5-7 (gostrks teeth) ; Hnswell, Cat. Austral. Crust, p. 116 ; Miers, Zool. 
H. M. 8. Alert, pp. 184, 248, and Challenger Braohjura, p. 278 : de Man, Archiv f. 
Natnrges. LIU. 1887, i. p. 358, and Notes Lejden Mus. XIT. 1890, p. 83 ; Henderson, 
Trnns. Linn. Soc., Zool., (2) V. 1893, p. 890 : AuriviHius, Zur Biol. Amphib. Dekap. 
p. 38, pi. iii. figs. 10-11 (Mitg. K. Ges. Wigs. Hpsala, 1893) ; Ortmann, Zool. Johrb. 
Syst. Vn. 1893-94, p. 748, and in Semon’s Forschnngr. Crust, p. 68 (Jena. Denks. 
Vni); Stead, Zoologist, (4) TI. 1898, p. 307; Nobili, Ann. Mus. Genov. (2) XX. 
18»,p.272. 

Carapace smooth, the regions moderately convex and dividing the 
dorsal surface into four lobes : edge of front broadly triangular : linea 
anomwica very distinct. 

Chelipeds a little over Ij times the length of the carapace: a 
strong spine at the inner angle of the ischium (sometimes absent in the 
female) : usually some spinules along the distal part of the lower 
border of the arm : wrist with the upper border of the outer surface 
marginate, and with a tooth near the middle of the distal border of the 
inner sui*face : palm mnch shorter than the wrist and not much more 
tjian half the length of the fingers; the upper and lower borders of its 
ogter surface are marginate, and the middle, of its outer sur^oe is 
traversed by two divergent ridges which are continued along the 
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fingers : fijogers slender and ta|imBg, in tlie male tliere is an enlarged 
tooth near the base of the dactjlns. 

The lege, like the chelipeds, are rongh under the leas t the edges 
of their propodites and dactyli arc finely plomed : none oi their jokdm 
are dilated: the first pair, which are slightly the longest, are about 
If times the length of the carapace. 

In the Indian Museum are 5 specimens from the Andamans and 
2 from the Nioobars. 

Family HYMBNOSOMID.®, Ortm. 

Key to the Indian Oenem or Sub-genera, 

1. Front ooDspicnoiislj tridentate : the external naxillipeda 
do not quite meet aorose the booeal eaxem and their 
exognath is not hidden in its proximal portion : chelipeds 
mnoh more massire than the HynsNiCUs, 

II. Front broadly triangular, or truncated : the external 
maxillipeds completely close the bnccal cavern and their 
exognath is completely hidden t— 

1. The intermntennnlar septum Is a prominent plate : 
chelipeds in the male mnch more massive than the 

legs Dlambna. 

a. The interantennular septnm is a mere ridge ; 
chelipeds in both sexes slender, not stouter than 
the legs Tbigonuflxx. 

BhAHis^A, Bdw. 

Xlamem, Alilne JSdwards, Hist. Kat. CVust. II. 33, and Ann. Sci. Nat., ZooJ., 
(3} XX. 1838, p. 233 : Dana U. & Gxpl. £zp. C^rust. pi. I. p. 879 : A Milne Ndwards, 
Nouv. Archiv. da Mas. 1X« 1873, p. 821. 

Carapace flat dorsally, tbiu and almost lamellar, triangular or snb- 
circulaTy its edges are usually turned up to form a thin circumsorihing 
ridge and are without any teeth. Fi-ont broadly triangular, or some- 
times truncated. There are uo orbits and the eyes, though they may 
be bidden beneath the front, are exposed and uon-retiaetile ; a small 
post-ocular tooth may be present or not. The antenunles fold beneath 
the front and are not visible from above when folded : the ioteranten- 
nular septum is a prominent plate. Antennal peduncle slender, the 
fiagellum of no great length. 

Epistome well defined and remarkably long fore and aft. Buccal 
cavern aquarn; the external maxillipeds, which completely dose it, 
bmve the mecus about ae large as the isohium, the palp artic^atiog 
fytt from the astero^extemal angle of the merus, and the exognafili 
slender mi eonosaled. 
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Chelipeds in the male snbequal, massive, especially as to the palm. 
Legs long and slendei*. 

The abdomen of the male does not quite fill all the space between 
the last pair of ambulatory legs. 

77, Elamena sindensia^ n. sp. 

Carapace broadly piriform, smooth, flat, with no distinction of 
regions : its edge, which is slightly turued up, is entire and unarmed. 
Front a prominent broad triangular lamina, somewhat rounded at tip* 
No post-ocular tooth. Interantennnlar septum very prominent. Eyes 
not quite concealed beneath the fi’ont. 

Male chelipeds about If times as long ns the carapace, palm massive 
and somewhat swollen, fingers stout and pointed and meeting through- 
out their length. Female chelipeds little longer than carapace, slender, 
with a slender palm and longish fingers spooned at tip. 

Legs slender, the 1st pair not three times as long as the carapace ; 
in all, there is a distinct tooth at the end of the anterior border of both 
the meros and carpus, and the dactylus is long compressed and falcate 
with two or three teeth at the end of its posteHor border. 

In the Indian Museum are 7 specimens from Karachi ; the cnrax>ace 
of a male is 5 millim. long and 6 in greatest breadth. 

78. Elamena truneata (Stimpson P). 

? Trigonoplav truneata^ Stimpson, Proc. Ao. Nat. Sci. Fhilad. 1858, p. lOfi. 

Elamena truneata, A. Milne Edwards, Nout, Archiv. da Mas. IX. 1878, p. 323 : 
J. R. Henderson, Trans. Linn. Soc., Zool., (2) Y. 1893, p. 805. 

Carapace orbiculate-ovate, smooth, flat, with no distinction of 
I'egions, its edge, which is slightly turned up and entire and unarmed, 
shows the faintest traces of angulation in 2 or 3 places. No poBt-oculai' 
tooth ; eyes quite concealed beneath the front. The front, though it 
projects slightly beyond the carapace is broadly truncated, having its 
free margin cut quite straight. Interantennnlar septum very prominent. 
The female chelipeds and the legs are as in the preceding species, the 
anterior border of the merus and carpus of all the legs ending in a 
strong tooth. 

In the Indian Museum is a female from the Nicobars. 

Trigonoplix, £dw. 

Triganaplam, Milne Edwards, Ann. Soi. Nat. Zool. (3) XX. 1868, p. 224. 

This is best regarded as a subgenus of Elamena, from which it 
differs only in the following unimportant particulars : — (1) the edge of 
the carapace is not turned up, (2) the interantennular septum is a mere 
ridge, <3) the chelipeds in the male, as in the female, are very slender. 
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79. Elamena (Trigonoplase) ufiguiformie, De Haati. 

Elafnene unguiformiis, De Haan, Faun. Japon. Crust, p. 75, pi. xxix. fig. 1 and 
pi. U : J. B. Hendoraon, Trans. Linn. Soo. Zool., (2) V. 18B8, p. 894. 

Trigonoplaz unguiformia, Milno Edwards, Ann. Sci. Nat. Zool. (3) XX* 1853, 
p. 224: Ortmann, Zool. Juhrb., Syst , YU. 1893-94, p. 31. 

Carapace smooth, flat, lamellar, broadly pentagonal with the 
poatero-lateral sides about a third as long as any of the others, the 
regions not defined, the sides entire, unarmed. Front a broad, hori- 
zontal, triangular lamina. No post-ocular tooth : eyes not concealed by 
the front, though the eyestalks are. Interantennular septum a mere 
ridge. 

Epistome as long as broad. Chelipeds and legs smooth and 
slender. 

Chelipeds not stouter than the legs, about times as long as the 
carapace : fingers slender, as long as the slender sub-cylindrical palm, 
their tips spooned. 

The anterior border of the meropodite of all the legs ends iu an 
inconspicuous denticle, the dactylus of all is long, snbfalciform, and 
strongly compressed, and has two or three denticles at the tip of the 
posterior border. The 2nd and 3rd pair of legs, which are the longest, 
are more than three times the length of the carapace. 

In the Indian Museum are 5 specimens from the Andamans. The 
carapace of one is 12 millim. long and 14 iu gieatest bi’eadth. 

Hyme^icus, Dana. 

JIgmenieua, Daua, Amur. Jourii. Sci. (2) XII. 1861, p. 290, and U. S. Expl. Exp. 
Crust, pt. I. p. 387 ; Milne Edwards, Ann. Sci. Nat., Zool., (3) XX. 1863, p. 22i. 

Differs from Elamena only in the following particulars: — 

(1) the front is tridentate and the ridge that defines the edge of 
the carapace dorsally is continued across its base between the eyes : (2) 
the intemntennular septum, as iu is a mere ridge : (3) on 

either lateral border of the carapace teeth arc sometimes present : (4) 
the externa] maxillipeds do not quite meet across the buccal cavern and 
their exognath is not hidden in its proximal portion. 

Bhynchoplax of Stimpson (Ptoc. Ac. Nat. Sci. Philad. J858, p. 109) 
is probably synonymous. 

Key to the Indian species of Hymenicus. 

I. Median spine of the rostram of moderate length : 

3 teeth on either lateral border of the carapace ... H. WoodKaami, 

11. Median spine of the rostrum very long : no teeth on 

the lateral borders of ths carapace H. inacheidea. 
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60. Hyitiemoue W&od-Maaoniy n* 8p« 

Ikidj and ehelipeds tomentose. Carapace dorsally flat m&nken, 
longer than broad, circular without the rostrum, the regions demarcated 
by fine grooves. 

The front, which is delimited from the rest of the carapace by a 
fine raised line running across its base between the eyes, is cut into 3 
prominent teetb, the middle one of which is somewhat the laigest. 
The antennules fold beneath the finnt. 

A small post-oonlar denticle : a large tooth on the lateral border of 
the carapace above the base of the Ist pair oi legs, another, hardly 
smaller, midway between this and the front, a third, mnch smaller, 
midway between this and the post-oculai* denticle. 

Chelipeds in the adult male moi*e thnn twice the length of the 
carapace, very much stouter than the legs, the palm being specially 
massive. When denuded, the upper bottler of the arm is dentate and 
there is a stout spine near the far end of the outer bc»der of this joint : 
there are several sharp tubercles on the upper surface of the wrist, the 
outer surface of the palm is reticulate in places, and the fingers which 
am siont and as long as the palm, have elegantly interlocking teeth. 

In the female the chelipeds are considerably shorter and, though 
stouter than the legs and formed on the male pattern, are not nearly so 
stout aa in the male. 

The legs have long, carved dactyli, which are armed with small 
recurved teeth at the distal end of the posterior border ; the 2iid pair, 
which are a little the longest, are over 2| times the length of the 
carapace 

Carapace of male (including rostrum) 7 5 millim. long and 6 broad. 

Specimens were collected by the late Professor Wood-Mason at 
Port Blair in the Andamans, and at Port Canning near Calcutta. 

81 « HpnenictM inachoides, n. sp. 

Carapace somewhat tomentose, flat, elongate- triaiignlai*, ending in a 
rostrum of three long teeth of which the middle one is about a third the 
length of the rest of the carapace, the other two being mim than lialf 
the length of the middle one. The regions are all well defined by 
grooves. No spines on the lateral borders of the carapace. Post-ocular 
denticle hardly distinguishable. The antennules fold beneath the front. 

Chelipeds of tbs adult male eomewhat tomentoee, not If times the 
length of the carapace : arm slender, with a tooth nesjr the distal end of 
the ottter border ; palm short, high, pxsodooed and somewhat swollen 
below; the fingers a little longer than the palm, stout, and finely 
tooihefl. 
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LegR long and Blender, with long dactyli furnished with hook-like 
teeth at the end of the posterior border : the 2nd pair of legs are nearly 
three times the length of the carapace. 

A Bingle male from Port Canning near Calcutta : its carapace is 
8*5 millim. long and 6 millim. in its greatest breadth. 

Family QBAPSID.^ Dana. 

Key to the Indian dmiera. 

T. The nntennnles fold beneath the front in the ordinary 
way ! — 

1 . No oblique hairy ridge on the exposed surface of 
the external maxillipeds : — 

i. A very wide gap between the external maxil- 
lipeds, the exopodftes of which appendages 
are narsow, and the pidp of which appendages 
artionlates at or near the antero-extemal 
angle of the meroe : the abdomen of the 
male fills all the space between the last pair 
of ambulatory leg^iOrapBinte) 

A. Front leas than half the greatest 
lireadth of the carapace : meriis of 
the external maxfiiiipeds longer than 
broad 

a. Fingers with broad spooned tips : 
flageliom of exopodite of exter- 
nal maxillipeds well developed. Gsapsus. 

h. Fingers acnte, not spooned t 
flagellnm of exopodite of exter- 
nal maxillipeds absent Gkoobapsub. 

Ti. Front more than half the greatest 
breadth of tlie carapace : rnems of the 
external maxillipeds broader than 
long 

a. Antennse completely excluded 

from the orbit ...... Hstopoobapsus. 

b. Antennm in the orbital hiatus... Fachtsxapbus. 

ii. A moderate gap between the external maxil- 
lipeds, the exopodites of which appendages 
are broad, and the palp of which appendages 
artionlates near the middle of the anterior 
border of the broad meros : the abdomen of 
the male does not qnite fill nil the space 
between the last pair of legs fFarMninw) 

A. Exognath of the external maxillipeds 
ikot as broad as the isoliiognath ; ter- 
minal Joints of legs thin broad and . 

ccMnpiwsBed,...<.,f Yigpire* 
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B. Exognath of the external maxillipede 
as broad as or broader than the isclii- 
ognath : dactjli of the legs com- 
pressed but not broadeued ; — 

a. Carapace fiat and depressed . . . • Ptycroonathus. 

b. Carapace deepish, strongly con- 
vex in both directions Ptxidogkathus* 

2. An oblique hairy ridgo on tho exposed surfaco of 
the external maxilHpeds (8esarmin.a?) 

i. Carapace little, sometimes not at all, broader 
than long, tlio pterygostomian regions and 
sidewalls with ta sieve-like rebionlation : lower 
border of orbit not abnormally prominent 

A. Antennse lodged in t.ho orbital hiatus : — 

u. Carapace nearly square: front 
abruptly and vertically de- 

fiexed Srsarma. 

h. Antero-lateral borders of cara- 
pace arched ; front obliquely 
deflexed Sarvatietm. 

B. The tooth at the inner angle of the 
lower border of the orbit meets the 
front, BO as to exclude the antennm 
fi'om the orbit : — 

< 1 . Carapace dorsally smooth and 

nude* Meta SRSARMA. 

h. Carapace dorsally vernioose and 

densely tomentose... CLiSTorojLOMA. 

ii. Carapace much broader than long, the 
pterygostomian regions, etc., not reticulated : 
lower border of orbit prominent beyond the 
front. Front gradually declivous. General 

appearance much like Macrophthalmus MrtaptiAX, 

II. The antennnles fold nearly longitndinally in deep notches 


in the front visible in a dorsal view {Plaffwiiiue ) : — 

1. Merns of the external maxilHpeds of good size and 

as broad as the isohinm Plagusia. 

2. Menu of the external raaxillipeds small and much 

narrower than the isohium Liolophus. 


Sub-family Gbapbinje, Dana (pt.). 

Gkapsos, Lamk., Kingaley. 

ChrapiU9 (part) Lamark, Sysi. Anim. Sans Yertebr. : Latroille, Hist. Nat. Cmsi. 
et Ins. YI« p. 56, and Gen. Crust, p. 82. 

OrapsuB, Leach, Trans. Linn. Soc. XI. 1815, pp. 809, 823. 

OrapBUB (part) Desmarest, Consid* Gen. Crust., p. 129, and Diet. 8oi. Nat. 
XXTltl. p. 247 : Milne Edwards, Hist. Nat. Crust. II. 83, and Ann. 6ci. Nat., Zool., 
<8) XX. 185$, p. 166 : Dana, U. S. Xxpl. Exp. Crust, pt. I. p. 886. 
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Orapaust Kingsley, Froc. Ao. Nat. Soi. Philad. 1880, pp. 188 and 192 : Miers, 
Challenger Brachyara, p. 254. 

Goniopais, De Haan, Faun. Japon. Crust, p. 33. 

Carapace little broader than long, raacli depressed, the regions 
fairly well defined, the branchial groove particularly clear, the branchial 
regions with regular obliquely transverse ridges, the gastric region with 
a transverse squamiform sculpture. The lateral borders are arched and 
are ai'med with a tooth, placed immediately behind the aoute outer 
orbital angle. 

Front about half the breadth of the anterior border of the carapace, 
strongly doflexed : along the line of flexion are 4 tubercles, the outer of 
which on either aide correspond with the supra orbital angles. 

Orbits of moderate size, deep, distinctly divided into two fossee : 
their lower border is deeply notched near the outer angle : the wide 
inner orbital hiatus is filled pai'tly by the antennal peduncle and partly 
by a strong isolated tooth that belongs to the inner of the two fo8S» 
into wliioh the orbit is divided. 

The anteiinules fold nearly transversely in rather narrow fossae : 
tho interantennulary septum is very broad. The antennal flagellum 
is short, and lies practically in the orbitnl cavity ; the excretory tubercle 
of the basal antenna-joint is singularly prominent. 

Epistome of good length fore and aft, well defined ; its wings ran 
up towards the orbital hiatus. Buccal cavity square with the antero- 
lateral corners rounded off. The external maxillipeds ai*e widely 
distant, leaving between them a rhomboidal gap in which the mandibles 
are exposed : tho ischinm and merns are both narrow, the inerns being 
slightly shorter than the isohinm, and the palp, which is coarse— 
especially as to its carpus — articulates at the aiitero-external angle of 
the inerus. 

Chelipeds subequal in both sexes and much shorter than the legs, 
though, in the male, of a somewhat stouter make : bands and fingers 
short and stout, the tips of the fingers broad and hollowed en cuillere. 

Legs broad and compressed, especially as to the merns ; the dorsal 
surface of some of the joints has a sort of reticulate or squamiform 
sculpture, and the dactyli are thorny. 

Tlie abdomen in both sexes consists of 7 segments, and in the male 
its base is as broad as the sternum between the last pair of legs. 

Diatribtition : rooks and reefs of all the tropical and subtropical 

seas. 

The Orapsi of Indian seas are found in considerable number 
wherever there are rooks. They live out of water and are very cun- 
ning and active ; if they cannot succeed in dodging their pursuer they 
J. II. 51 
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fling theixiRolvoR into the sen and in that way escape capture. Their 
colour in life is a dark|bottle-gi*eeii. 

82. Qrai^sm grapsus (Linn.). 

Seba/.ThesaamS) 111, p. 43, pt. zviii. figs. 5, 6. 

Cancer grapaiiSj JAnnierxBt Sysi. Xafc. {©d. xii.) p. 1048: Fabricius, Enfc. Sysb. 
IT. p. 488 and 8nppL p. 342. 

Qrapsne maculatm (Catosby, 1743), Milne Edivards, Ann. Set. Nat. Zool. (3) XX. 
1853, p. 167, pi. vi, fig. II : Hoffmann, in Pollen and Vnn Dam, Faun. Mndagasc., 
Crnat., p. 21 ; Broochi, Ann. Sci. Nat., Zool., (6) TI. 1876, Art, 2, p. 78 (mnlo 
appendages) Kingsley, Proc. Ac. Nat. Sci. Philad. 1879, p. 401, and 1880, p. 192 : 
do Man, Notes Leyden Mus. V. 1883, p. 159 : Miers, Zool. H. M. S. Alert, pp. 518, 
.544, and Challenger Bracliyui*a, p. 255 : Cano, Boll. Soo. Nat. Napol. III. 1889, p. 
236 ! 11. 1. Poeock, Jouru. Linn. Soc., Zool., XX. 1890, p. 512 : de Man, Notes Leyden 
Mus. XIII. 1891, p. 49 : Koelbel, Ann. Nat. Hofmus. Wien, VII. 1892, p. 114: 
Henderson, Trans. Linn. Soc., Zool., (2) Y. 1893, p. 391 : A. Milne Edwards and 
Bonvier, Hirondelle Crust. (Monaco, 1894) p 47 : de Mon, Zool. Juhrb. Syst. IX. 
1895-97, p. 79: Whitelegge, Mem. Anstral. Mus. HI. 1897, p. 139: Nohili, Boll. 
Mn». Torino, XII. 1897, p. 3. Orapfiuff tnaculafm var. pharnoniSt A. Milne Edwards. 
Nonv. Archiv. du Mas. IX. 1873, p. 285. 

CrapsHS pictuHy Latrcille, Hist. Nat. Crust, ot Ins. VI. p. 69, pi. xlrii. tig. 2, and 
Conera Crust, p. 33 : Lamarck, Hist. Nat. Anim. Sans Vert. Y. p. 248: Damcril, 
Diet, Soi. Nat. XIX. p. 322 : Desmnrost, Consid. Gen. Crust, p. 130, pi, xvi, (ig. 1 : 
Milne Edwards, in Cuvier R^gno .\ii. pi. xxii. fig. 1, and Hist., Nat. Crust. II. 86 : 
Milne Edwards and Lucas, Yoy. Araer. Merid., Crust, p. 28: Gay, Hist. Fisico Chili, 
pt. HI. Zool. p. 166: Dana, U. S. Expl. Exp. Crnst pt. T. p. 336 : PDesbonne and 
Schramm, Crust. Guudal. p. 49 : Marteus, Archiv f. Nat. XXXVIIT. 1872, p, 100: 
Miers. Cat. Crust. New Zeal. p. 36, and P. Z. S. 1877, p. 73, and Phil. Traus. 1879, 
p. 489, and Ann. Mag. Nat. Hist, (6) Y. 1880, p. 310 : Smith, Traus. Connect. Acad. 
IV. 1880, p. 256: Trnison Woods, Proc. Linn. Soc. N. R. W. V, 1880-81, p. 117 : 
Ozorio, Journ. Sc. Nat. Lisb. XJ, 1885-87, p. 227. Grapeua pictiie var, ocellntm, 
Stiider, Abh. Ak. Berlin, 1882, Gazelle Ornst. p. 14; Grapsus picfvs xnr. Wehhi, 
Hilgendorf, SB. Nat. Frennde Gea. 1882, p. 24. 

Ch'apsua omatus, Milne Edwards, Ann. Sci. Nat, Zool. (S) XX. 1853, p. 168. 
Grapftus pharaonid, Milne Edwards, Ann. Sci. Nat. Zool. (3) XX. 1853, p. 168 : 
Heller, SB. Ak. Wien. XLTH. 1861, i, p. 362; Hoffmann in Pollen and Van Dam, 
Faun. Mndagasc. Ornst. p. 20, pi, v. figs. 82-35 : Richters, in Mobius, Moeresf. 
Maurit. Crnst. p. 166. 

Grapstis TTebbi, Milne Edwards, Ann. Sci. Nat. (3) XX, 1853, p. 167 : Stimpson, 
Proc. Ac. Nat, Sci. Philad. 1858, p. 102. 

Orapatis altifronst Stimpson, Ann. Lyc. Nat. Hist. N. Y. VII. 1862, p. 280. 
Grapsus prapsus, Ives, Proc. Ac. Nat. Sci. Philad. 1891, p. 190 : Ortmaun, Zool. 
Jahrb. Syst. VII. 1893-94, p. 708 s Faxon, Mem. Mns. Comp. Zool., XVIII. 1895, 
p. 30 ; Rathbun, Proc. U. R. Nat- Mns. XXJ. 1898, p. 604. 

Qoniopeia picta^ De Haan, Panu. Japon. Ornst. p. 33, and Kranss Siidafr. Crust, 
p. 46. 

Carapace floipewhat diflcoidal in shape, owing to the curvature of 
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tho sides : its regions well defined : the transverse and oblique ridges 
are salient, and the surfaoe between tbe latter is coarsely reticulate. 

Front deep and almost vertically defiiexed, overhanging the epistome 
and much concealing the antennulea, its free edge crenate. 

Length of the epistome one- third or more of its greatest breadth. 
The tooth at the inner angle of the orbit is blunt. 

Clielipeds in the male hardly longer than the carapace, shorter in 
the female ; inner border of ischium and arm strongly spinate, and 
there are one or two less acute spines at the far end of the outer border 
of the arm ; wrist with fine scattered tubercles on its upper surface, and 
with its inner angle produced to form a talon-shaped spine : palm nearly 
as high as long, its outer surface sculptured, its upper border culminat- 
ing in a tooth: the fingers have very broad rounded tips, and the 
length of the dactylus in the male is nearly twice the length of the 
upper border of the palm. 

Of the legs the Ist pair are very decidedly the shortest and the 
3rd pair the longest, the latter being about twice the length of the 
carapace : the 4th pair are longer than the first by a dactylus, 
and shorter than tbe 2nd by about two-thirds of a dactylus. Only 
ill tlie last pair of legs does the breadth of the merus approach 
half the length of the same joint : the far end of the upper border of 
tbe merus is spine-like and there are usually 2 or 3 spines at tbe far 
end of tbe lower border. 

In the Indian Museum are IS specimens from tbe Laccadives, the 
Andamans, the Coromandel const, and Ceylon. The carapace of a 
large specimen is 64 millim. long and 68 millim, broad. 

83. Grapsus strigosun (Horbst). 

Oancer atrigo&va^ Herbst, Krabben, III. i. p. 55, pi. zlFii. fig. 7. Orapsus 
strigoBuSf Bobo, Hist. Nat. Graflt. 1. p. 20S : Latreille, Hist. Nat. Crust, et Ins., 
VI. p. 70, etc , ! Hilne Edwards, Hist. Nat, Crust. II, 87 : Gay, Hist. Fis. Chili, HI. 
Zool. p. 168 : Dana, U. S. Expl. Exp. Crust, pt. I. p. 338 : Miloe Edwards, Atm. Sci. 
Nat., Zool., (3) XX. 1868, p. 169 : Stimpson, Jonrn. Bost. Soo. Nat. Hist. VI. 1857. 
p. 466 : Kiaahan, Journ. Koy, Sue. Dubl. I. 1858, p. 340 : Stimpson, Proc. Ac. Nat. 
Sci. Philad. 1858, p. 102 : Hess, Arohiv f. Nat. XXXI. 1865, i. pp. 147, 171 : Heller, 
Novara Crust, p. 47 : A. Milne Edwards, Nouv. Archiv. du Mus. IV. 1868, p. 71 and 
IX. 1873, p. 286 (ubi synon,) ; Hilgendorf in y. d. Decken’s lleis. Ost-Afr. 111. i. 
p. 87 ; Hoffmann, in Pollen & Van Dam, Faun, Madag. Crust, p. 20, pi, v. fig. 31 : 
Lookiugton, Proo. Calif. Ac^. YU. 1876, p< 151 : Kossmann, Heise roth. Meer., 
Crust, p. 60: Mier8,P,Z.S. 1877, p. 186, and Ann. Mag. Nat. Hist. (5) II. 1878, 
p, 410 : HUgendorf, MB. Ak. Berl. 1878, p. 808 ; E. Nanok, Zelts. Wiss., Zool. XXXIV. 
1880, p. 32 [gastric teeth): Kingsley, Proc. Ac. Nat. Soi. Philad. XXXII. 1880, p. 194 : 
llaswell, Cat. Austral. Crust, p. 97 : Miers, Zool. H. M. S« Alert, pp, 518, 544, and 
Challenger Brachyura, p. 266 : Miiller, Verb. Nat. Ces. Basel, Vlll, p 475 : de Man, 
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Arohiv f. Nat. Llll. 1887> i. p. 866, and Jotirn. Linn. 600. Zool. XXII. 1888, p. 148 : 
Cano, Boll. Soo. Nap. III. 1889, p. 236: Walker, Jonm. Linn. Soc., Zool., XX. 1886- 
1890, p. 110: HenderBOn, Trane. Linn. Soo., Zool., (2) Y. 1893, p. 390: do Man, 
Zool. Jabrb. Syet. IX. 1895-97, p. 80: Ortmann, Zool. Jabrb., Syst., 1893-94, p. 705 : 
Wedenisaow, Boll. 800. But. Ital. 1894, p. 415. 

Qrapsus alho^liiMatus, Lamarck, Hist. Nat. Anim. Sana Vert. Y. p. 249 (fide Edw.). 

Gonioposis jiavipee, Macleay, 111. Ann. S. Africa, p. 66, and Krauss, Sadafr. Omst. 
p. 46 (apud Miers). 

Ooniopets striffosa, De Haan, Faun. Jap. Crust, p. 33 : Macleay, loc. cit. : Ki'anss, 
loc. cit, 

Orapsus granulosust pelagicus, aud Peronij Milne Edwards, Ann. 8ci. Nat. (3) 
XX. 1853, p. 169 (fide A. M. E.). 

The chief diiferencee between this species and G. grapms are the 
following : — 

The branchial grooves of the carapace are not so well cut, the 
transverse and oblique ridges are low and smooth, and the surface 
between the oblique ridges is quite smooth. 

The front is not so deep and is obliquely defiexed, hardly overhang- 
ing the epistome and not concealing the antennules, and its free edge 
is not so distinctly crcuulale. The tooth at the inner angle of the orbit 
is subacute. The length of the epistome is not nearly a third its 
greatest breadth. 

In the chelipeds, the tooth at the inner angle of the wrist is 
nearly straight, not talon-like, the length of the upper border of the 
palm is nearly two-thirds the length of the dactylus, and the tips of the 
fingers are not so bi’oad and blunt. 

Xu the legs the meropodite is bi'oader, its greatest breadth being 
half its length. Moreover the difference in size between the Ist and 
4th pairs of legs is much less marked. 

In the Indian Museum are 76 specimens, from the Baluchi.stan and 
Sind coast, the Malabar coast, Ceylon, the Coromandel coast, the 
Arakan and Tenassenm coast, Mergui, the Andamans, aud the Nicobars. 

The carapace of tiie largest specimen (a female) is 59 millim. long 
and 63 millim. broad. 


Geograpsus^ Stimpson. 

Geograpsus, Stimpson, Proc. Ac. Nat. Soi. Philad. 1868, p. 101 : Kingsley, Proc. 
Ac. Nttt. Sci. Philad. 1880, pp. 188, 196 : Miers, Challenger Braohynra, p. 260. 
Orthograpaus, Kingsley, 1. c. pp. 188, 194. 

Closely resembles Graptusy but differs in the following important 
particulars 

The carapace is more quadrate, the sides being very little arched, 
it is also broader and less depressed. The lobe at the inner inferior 
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angle of the orbit is not so completely isolated. The antennal peduncle 
is not so massive, nor is its “ urinary tubercle '' conspiouous. The 
epistome is shorter fore and aft, and is much less well defined. 

The chelipeds are altogether of a different type, being vastly more 
mnssivo than the legs, and in the adult male at least as long as the 
longest logs : the fingers are pointed. Though the dactyli of the legs 
are thorny, they are not so closely covered with thorns, nor are the 
thorns so coarse, as in Grapsus. Between the coxae of the 2Dd and 3rd 
pair of legs is a narrow fossa fringed with hair leading to the branchial 
cavity. 

The two Indian species of the genus are land-crabs and are found 
in the jungles of the Andaman aUd Nicobar islands And in the villages 
of the Laccadive islands. They are extremely vigilant and active. 


8#. Geograpsus Orayi (Edw.). 

Qrajpma Grayi, Milno Edwards, Ann. Sci. Nat. Zool. (3) XX. 1853, p. 170. 

Geograpsus ruhidus, Stimpson, Proo. Ac. Nat. Sci. Philad. 1858, p. 103. 

Geograpsus Oi'ayij A. Milne Edwards, Non^. Archiv. du Hus. IX. 1873, p. 288 : 
Miers, Phil. Trans. 1879, p. 489, and Zool. H. M. S. Alert, pp. 518, 545, and Chal- 
lenger Brachyuni, p. 261: Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, p. 196; 
Itichtcrs, in Mubtus, Meeresf. Maurit. p. 156 : Haswell, Cat. Austral. Crnst. p. 98: 
Ortmann, Zool. Jabrb., Syst., Vll. 1893-94, p. 707 : de Man, Zool. Jahrb., Syst. IX. 
1896-96, p. 80: Nobili, Ann. Mub. Genov. (2) XX. 1899, p. 266. 

Carapace subquadrilateral, a little convex, the lateral borders well 
defined anteriorly, ill defined and slightly convergent posteriorly : 
transverse markings fine, curved or oblique on the branchial regions, 
almost invisible on the gastric region. 

The four tubercles along tlie line of fiexion of the front are not 
salient ; the edge of the front in a dorsal view is concave. The notch 
near the outer end of the lower border of the orbit is small and narrow. 
The epistome is rather ill defined. 

Che1i|>cds in both sexes a little unequal: squamiform markings 
are present but, except on the aimi, are indistinct, as also are the scat- 
tered granules on the upper surface of the palm. The larger cheliped 
may be a little under or a little over twice the length of the carapace. 
The inner border of the ischium is denticulate, the inner border of the 
arm is expanded to form a dentate lobe, and the inner angle of the 
wrist is spiniform. 

The greatest breadth of the raeropodites of the legs is less than 
half tlieir length. The first pair of legs are slightly shorter than the 
4th : the 2nd pair are the longest of all, being about twice the length 
of the carapace. The last 3 joints of all the legs are bristly. 
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Coloui’S in life jr el low-ochre, the greater part of tlie dorsnoi of the 
carapace livid bluish or purplish. 

In the Indian Museum are 24 specimens from the Andamans, 
Nicobars, and Laccadives. 

The carapace of a large male is 40 millim. long and 49 broad. 

85. Geograpsus crinipes ( Dana). 

GrapsHH crinipes, Dann, Proc. Ac. Nat. Sci. Philud. 1861, p. 249, and U. S. 
£xp]. Exp. OruBt., pt. I. p. 341, pi. xxL dg. tS. 

Geograpsus ennipes, Stimpaon, Proo. Ao. Nat. Soi. Philad. 1858, p. 101 : Heller, 
$Io7ai-a Crust, p. 48; Streets, Bull. U. S. Nat. Mus. Vll. 1877. p. 115 ; Kingsley, 
Proc, Ac. Nat. Sci. Philad. 1880, p. 196 : Ortmaim, Zool. Jalirb., Syst. VII. 1893-94, 
p. 706 s de Man, Zool. Jalirb., Syst. IX. 1895-97, p. 83 : Whitelegge, Mem. Austral. 
Mus. III. 1897, p. 139. 

Grapsus rubidus, Hilgeudorf, in v. d. Decken*s Reisen Ost-Afr. Crust., p. 87, pi. 
V. ; Hoftmaun, in Pollen ft Van Dam, Faun. Madagasc. Crust, p. 22. 

DijSers from 6r. Grayi in the following particulars : — 

The carapace is quite flat, and the latenil borders, which are thin 
and well defined throaghout their extent, ore slightly divergent poste- 
riorly : the transverse markings arc distinct and nearly straight. 

The four tubercles along the line of flexion of the fi-ont arc salient, 
and the free edge of the front is quite straight. The notch near the 
outer end of tlie lowtu* border of the orbit i.s large, and the lobule 
external to the notch is deuticulatc. Tlio epistome is well defined 
from the palate by a granular or pectinate ridge. 

The clielipeds in the male are nearly equal, but in the female they 
are unequal. The squamifonu markings on the arm, wrist, and lower 
portion of the hand are distinct, as also arc the vesiculous granules on 
the upper surface of the palm and dactylas. 

The g^*eatest breadth — near the f«ir end— of the meropodifes of the 
last 3 pairs of legs is more than half tlieir length. 

Colour in life bright red. 

In the Indian Museum are 2 males and a female from the Anda- 
mans, a male from the Nicobars, and a female from tlie Laccadives. 
The carapace of a female is 40 millim. long and 45 broad. 

Metopog&apsxjs, Edw. 

Metopogrwpsus, Milne Edwards, Ann. Sci. Nufc., Zool., (8) XX. 1853, p. 104 : 
Kingsley, Proc. Ac* Nut. Sci. Philud. 1880, pp. 188, 190; Miers, Challenger Bruchynru, 
p. 257. 

Carapace quadrate, little broader than long, somewhat depressed, 
the regions not well defined, the bitmcbial groove distinct, fine oblique 
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SfTOovcj? are present on the lateral parts of the branchial regions : the 
antero-lateral, or outer orbital angle, is aoute, but there are no teeth on 
the lateral border behind it. 

Front very broad, more than half the extreme width of the 
carapace, deflexed : along the line of flexion are four depressed lobes, the 
outer one of which on either side sometimes shows a tendency to split 
into two. 

Orbits of moderate size, occupying the corners of the carapace : 
the lower box’der is notched near its outer end : the orbital hiatus is 
filled by a special lobe which belongs to the inner of the two fosses into 
which the orbit is divided and this lobe completely excludes the 
antenna' from the orbit. The anteniiules fold nearly transversely in 
fossro of good size. The antennie have a short and slender flagellum : 
the basal joint of the peduncle is not very massive. 

Epistomc well defined, but short fore and nft. Buccal cavity 
Kiinare with the anterior comers rounded off. The external maxilHpeds 
|pav(‘ between them a rbomboidal gap in which the mandibles are 
exposed : the nicrus is shorter than Ihe ischium, aud carries the coarse 
palp at or near the antero-cxternal angle. 

Cholipeds either subeqnal or unequal, the larger one much more 
massive than the legs but shorter than the 2nd and »3rd pairs of these : 
fingers ratlier sliort and stout, with the tip spooned. 

Legs broad and compre<^sed, especially as io the merus, which 
joint — like the arm of the chelipeds — usually lias some squamiform 
markings : the last throe joints have bristly edges and the dactylus is 
thorny. 

Tlio abdomen in both sexes consists of 7 Re])arate segments, and 
in the male its base is as broad as the sternum between the last pair 
of legs. 

An Indo-Pacific genus. 

86. Metopograpsus messor (Foiskal) Edw. 

Cancer ^nessor, Forskal, Desorip. Anim. in itin. orient, p. 88. Orapsue tnessorf 
Milne Edwards, Hist. Nat. Crnst. IT. 88 : Krimss, Sndafr. Crast. p. 43 : Hoffmann in 
Pollen & Van Dam, Fann. Mndng. Crnst. p. 28: Slaiter, Tijds.Neder1.lnd. XL. 
1881, p. 164. Jffefopogrropsws wcMor, Milne Edwards, Ann. Sci. Nat., Zool., (3) XX. 
1853, p. 165 ; Heller, SB. Ak. Wien, XLIII. 1861, p. 362, and Novara Crust, p. 44: 
A Milne Edwnrds, Nouv, Arohiv. da Mns. IV. 1868, p. 71: Kossmaiin, Heise roth. 
Meer., Crnst. p. 67 : Hilgendorf, MB. Ak. Berl. 1878, p. 808 : Miers, Phil. Trans. 
1879, p. 489, and Zook H. M. S. Alert, pp. 184, 245, 518, 645, and Challenger 
Braohynrn, p. 268: de Man, Notes Leyden Mas. II. 3880, p. 183, and Joarn. Linn. 
Soc. Zool. XXII. 1887-1888, p. 144, pi. ix. fig. 11, and Archivf. Natnrges. LIIT. 1888, 
i. p. 361, pi, XV. fig. 6, and in Weber’s Zool, Bi^ebn, Niederk Ost, Ind. II, p. 314; 
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Biehterfl, in MobioBi Meeroftf. Manrit. p. 156 1 Kingsley, Proo. Ao. Nat. Boi. Philad. 
1880, p. 190: Lenz A Richters, Abh. Senok. Nat. Ges. XII. 1881, p. 425: MOUer, 
Verb. Nat. Ges. Basel, Ylll. p. 476 : Ozorio, Journ. Sci. Nat. Lisb. XI. p, 227 : 
Henderson, Trans. Linn. See., Zool., (2) Y, 1893, p. 390: Ortraann, ZooU Jahrb., 
Syst., YII. 1893-94, p. 701: Whitelegge, Mem. Anstral. Mas. III. 1897, p. 139: 
Nobili, Ann. Mns. Godot. (2) XX. 1890, p. 265. 

Grop8t6S Qaimardi^ SaTigny, Descr. Egypt. Crnst. pi. ii. fig. 3. 

hf^topograpsus Eydousoi and intei'mediWy Milne Edwards, Ann. Sci. Nat., Zoo]., 
(2) XX. 1853, p. 185 (ser. Kingsley, I.c.). 

Pachygrapsiis ssthiopiciiSf Hilgendorf, in d. Decken, Roisen Ost'AIr., Grnst. p 
88, pi. iv. fig. 2 (fide Kossmaiin, l.c., and Hilgendorf, Lc.). 

. Carapace about four-fifths as long as broad, tlic sides distinctly 
convei^ent posteriorly; besides the oblique markings on the lateral 
parts of the opibrancliial regions, there are some fine tians verse mark- 
ings on the post-frontal region. 

Finni about three-fifths the greatest breadth of the carapace, its 
free edge beaded, thin and prominent but hardly laminar, and slightly 
sinuous. Oi'bits little oblique, their major diameter is a little more than 
a third the width of the front: the inner angle of the lower border is 
denticulate. 

Chelipeds unequal, the length ot the larger one about l| times that 
of the carapace : there are wrinkles or squamiform markings on the 
upper surface of the arm and wrist and — along with some Tesiculous 
granules — on the upper and lower borders of tlie hand. The inner 
border of the ischium is denticulate, the inner border of the arm is 
spinate and is expanded distally to form a laciniate lobe, and there is a 
spine, which may be double, at the inner angle of the wrist: the fingers 
have blunt tips, and the dactylus is not very much longer than the 
upper border of the palm. 

Of the legs the Ist pair is the smallest and the 3rd pair the longest 
—about twice the length of the carapace : in nil, the upper boi*der 
of the merus ends in a spine and the lobe at the far end of the lower 
border is spinate : in the last three pairs the greatest breadth of the 
merns is half its length. 

The terminal segment of the male abdomen is simply triangular. 

In the Indian Museum are 56 specimens, from Karachi, Bombay, 
the Orissa coast, the Ganges Delta, the Arakan coast, and the Anda- 
mans. The carapace of the largest specimen is 23| millim. long and 
30 millim. broad. 


87. Metopograpsus maculatus, Edw. 

Uetopograp$u» maculatust Milne Edwards, Ann. Sci. Nat. Zool. (8) XX. 1853, 
p. 185: de Man, Jonm. Linn. Soc., Zool., XXII. 1887-88, p. 145, pi. x. figs. 1-8, 
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Distinguished from the only other Indian species by the following 
characters : — » 

I'he carapace is much more elongate, its length being seyen^eighthe. 
of its breadth, its sides are very markedly convergent posteriorly, ami 
there are no transverse markings on the post-frontal region. 

The front is nearly three-fourths the greatest breadth of the cara- 
pace, and its free edge is decidedly laminar and nearly straight. ^ 

The orbits are oblique : their major diameter is less than a third 
the bread t)i of the front and the inner angle of their lower border is not 
denticulate. 

The dngers of the chelss, though their tips are spooned, are not very 
blunt : the dactylus is much longer than the upper border of the palm. 

Except perhaps in the last pair of legs, the mempodites are nar- 
rower, their greatest bmidth being decidedly less than half their length. 

In the male abdomen the terminal segment has a somewhat three- 
lobed appearance. 

In the Indian Museum are two specimens from Mergui. It seems 
to me very doubtful whether they are distinct from M, latifrom^ White 
(Jukes, Voy “Ply,” II. 337, pi. ii. fig. 2). 

Pachtorapsus, Randall, Stimpson. 

Pachygrapsus, Randall, Proc. Ao, Nat. Sci. Philad. 18S9, p. 126 : Milne Edwards, 
Ann. Sci. Nat., Zool., (3) XX. 1853, p. 166: Stimpson, Proc. Ac. Nat. Sci. Philad. 
1858. p. 101 1 Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, pp. 188, 188 : Miers, 
Challenger Bracfaynra, p. 259. 

Differs from Mefopograpsus only in the following particulars : — 

(1) the tooth or lobe at the inner angle of the lower border of the 
orbit is small and does not fill the orbital hiatus, so that the antennce 
are not excluded from the orbit ; (2) there may be a tooth or two on 
the lateral border of the carapace immediately behind the outer orbital 
angle. 

Distribution : West Indies eastwards, through the Mediterranean, 
to the American Pacific coast. 

88. Paohygrapsus miuuhss, A. M. Bdw. 

Pachygrapsus minutiM, A. Milne Edwards, Noav. Arohiv. dn Mas. IX, 1873, 
p. 292, pi. xiv. fig. 2 : Kingsley, Proc, Ac. Nat. Soi. Philad. 1880, p. 201 : de Man, 
Notes Leyden Mas. V, 1888, p. 168, and Arohiv f. Natarges. LIII. 1887. i. p, 368, 
and Joarn. Linn. Soc., Zool., XXII. 1888, p. 148; Oano, Boll. Soo. Nat. Nmpoh JTT. 
1889, p. 240. 

Carapace a good deal broader than long, its whole dorsal surbice 
marked with fine transverse and oblique lines r the lateral borders are 
J. II. 52 
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slrcm^iy converji^ent. posteriorly^ nod have no spine behind the acute 
outer orbital angle. 

Front about three-fifths the greatest breadth of the carapace, 
moderately deflexod, its free edge slightly Binnone. Orbits little 
oblique, their majen* diameter more than a thii'd the breadth of the 
front, their lower liordei* not denticnlate. 

, The chelipeds in the male are eubequal and vastly more massive 
than the legs, and are about twice the length of the carapace, and, 
except for some squamiform markings on the arm, are smooth : the 
inner border of the ischium and both boixlers of the arm are crenulato, 
and the distal end of the inner bot*der of the arm is expanded to form 
a denticulate lobe : the inner angle of the wrist is deutifoitn : the 
fingers are stout and blunt. 

Of the legs the two middle pairs are the longest, being not twice 
the length of the carapace. In all the last three joints are bristly, anti 
the memo has a spine at the far end of the ai\tei*ior border and two 
largish spines at tlie fur end of the posterior border. 

The terminal joint of tlio male abdomen is simply triangular. 

A small species: the carapace of the single specimen (from Mergni ) 
in the Indian Mnsonm i.s 6*5 millim. long and 10 millim. bi*ond. 

Subfamily YARUMiNiB. 

Vaeuna, Edw. 

Faruna, Milne Edwards, Diet. Hist. Nat. XVI. p. &11 (1880), and Hist. Nat. 
Crust. IT. 94, and Ann. Roi. Nat. Zool., (3) XX. 1853, p. 176 ; Kingsley, Free. Ac. 
Nnt. 8ci. Philad. 1880, pp. 168, 205 : Hiers, Challenger Brachyura, p. 265. 

Triehopas, De Haan, Faun. Japon. Crust, p. 32. 

Carapace very little broader than long, depressed, with thin sharp 
edges, the regions fairly well indicated. Front a little more than half 
the breadtii of the anterior border and a little more than a third the 
greatest breadth of the carapace, straight, prominent, sublaminar, little 
deflexed. Antero-lateial borders of the carapace arched, cut into 8 teeth 
including the outer orbital angle. 

Orbits small, of good depth, their lower border broken and incom- 
plete. The antennules fold obliquely and the interanteiinulary septum 
is broad. Antennfe of fair size, standing in the orbital hiatus. 

Epistome of good length, wall defined. Buccal cavern square. 
l%e externa! maxillipeds gape, but not very widely : their exognath is 
not nearly as broad as the ischium : their niems is shorter, but anteri- 
orly much broader, thnn the isebium, its antero-extemal angle being 
considerably produced, so that the palp articulates near the middle of 
the anterior b^er. 
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Chelipeds equal, bat variable in size. In old males they are consi- 
derably longer, and vastly more massive, than the legs : in the female 
they are shorter, and though stouter are not vastly stouter than the 
legs. The dngers, thongh shat^ pointed, are a little hoUoir-tipped. 

The legs have the three terminal joints compressed, dilated, and 
plumed, for swimming; the 2 middle pairs are the longest, the fast 
pair is the shortest. 

The abdomen in both sexes consists of 7 separate segments : in the 
male it does not completely cover the sternum between the last pair td 
legs. 

Distributed throughout the ludo-Paoidc, ascending estuai'ies even 
into freshwater. Commonly found at sea on drift log^. 

89. Ysbfuna Utteraka (Fabr.) Edw. 

Cancer litterotmt Fabrioias, Ent. Sy«t. Sappl. p. 342 : Herbat, Smbben, Hi. i. 
63, pi. zlviiL fig. 4. 

Otapsus UWsratuBf Bose, Hist, Nat. Crust. I. p. 908, and LaWsiBe, Hist. Nat. 
Crast. et Ins. VI. p. 71. 

Varuna Utterata, Milne Edwnrds, Diet. d’Hist. Nat. XVI. p. 611. 

Trichopus litUratMi De Haan, Fann. Japon. Crnst. p. 32: Dana, U. S. E*pl. 
Ezp. Crast. pt. I. p. 336, pi. sz. fig. 8. 

Varuna litierata, Milne Edwards, Hist. Nat. Crast. II. p. 05, and Ann. BcL Nat. 
ZooL, (3) XX. 1858, p. 176 : Lncas, Hist. Nat. Anim. Artie., Crust., p. 72, pi. iii. fig. 
4: StimpBon, Proo. Ac. Net. Soi. Philad. 1858, p. 108 : Heller, Novara Crast. p. 61, 
A. Milne Edwards, Nouv. ArChiv. da Mas. IV. 1868, p. 71, and IX. 1873, p. 295 : 
Brocchi, Ann. Sci. Nat. (6) If. 1876, (male appendages): Miers, Oat. Crast. New 
Zealand, p. 40, and Ann. Mag, Nat. Hist, (5) V. 1880, p. 310, and Challenger 
Brachynra, p. 266: Tozasetti, Magenta Crast. p. 122, pi. viii, figs. 2 a-y : Hilgendorf, 
MB. Ak. Betl. 1878, p. 808 : Neumatm, Crust. Heidetb. Mas., p. 27 : Nauok, Zeits. 
Wise. Zool. XXXIY. 1880, p, 29 (gasbric teeth) : Kingsley, Proo. Ao. Nat. Bci. Railed. 
1880, p. 206 : Slniter, Tij^. Nederl. lad. XL. 1881, p. 164: Haswell, Cat. Austral. 
Crust, p. 103 : Filhol, Crust. Nouv. Z^. in Miss. Tile Campbell, p. 890 % de Man, 
Arohiv fur Nat. LIII. 1887, i. p. 871, and in Weber’s Zool. Ergebn. Ntederl. Ost- 
Ind. 11. 1892, p. 316, and Zool. Jabrb., Syst. IX. 1896, p. 112: Henderson, Trans. 
Zool, Soo. (2) V, 1893, p. 391: Ortmann, Zool. Jabrb. Syst., VII. 1893-^4, p. 718: 
Max Weber, Zool. Jabrb. Syst. X. 1898, p. 157 : Nobili, Ann. Hus. Oenov. (2) XX. 
1899, p. 267. 

Carapace curiously pitted and fix)Bted above, the regions well 
enough defined by grooves, which in places are broad shallow and un- 
even ; the disposition of these grooves in the middle of the carapace 
makes a letter H. The borders of the carapace are thin and are sharply 
defined and finely beaded or milled: the antero<»hiAerad borders are 
arched and are cut ioto three teeth, including the outer orbital angle : 
the postero-lateral btnindiary of the carapace, on each side, is a dis- 
tinct facet. 
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The chelipeds vary, according to sex and age, from a little 
over once (in the female) to a little over twice (in old males) the length 
of the carapace. The borders of the arm are denticulated, especially 
the inner border ; the inner angle of the wrist forms a large sharp spine 
with some spinnles at its base ; the inner surface of the palm is more 
or less granular, the outer surface has some fine reticulate markings 
and —running parallel with the lower border, on to the fixed finger — 
a raised line : the fingers are stout and strongly toothed, tlie dactylus 
being longer than the upper border of tlie palm. 

The 2nd and 3rd pair of legs, which are about equal, are over 1^ 
'times the length of the carapace : the let pair are a little more than 
a dactyl-length, the 4th pair a little less than a dactyl-length 
longer than the carapace. The only armature of the legs, w^hich are 
typical swimming paddles, is a subterminal spine on the anterior border 
of the meropodite. 

In the Indian Museum are 63 specimens from the seas of India. 
The carapace of the largest male is 50 millim. long and 56 millim. broad. 

Pttchoonathus, Stimpson. 

Ptyc}f/>gnathu8, Stimpson, Ihroo. Ao. Hat. Sci. Philad. 1858, p. 104 : Kingsley, Proc. 
Ac. Hat. Sci. Philad. 1880, pp. 188, 208 : de Man, Zool. Jahrb., Syst., IX. 1895, p. 00. 

Gnatkograp8U8t A. Milne Edwards, Hour. Arohiv. da Mas. IV. 1868, p. 180. 

Caloehirusj Naack, Zeits. Wise. Zool. XXXIV. 1880, pp. 30, 60 {teste de Man). 

Very closely resembles Varuna, fvom which it differs only in the 
following particulars : — 

(1) the oxopodite of the external maxillipcds is of remarkable 
breadth, being at least as broad as, and usually much broader than, the 
ischium of those appendages : 

(2) the regions of the carapace arc not always so well defined. 

(3) the dactyli of the legs, though compressed, are not so broad. 

Di^ribuHon: Islands of the Indo-Pacific, entering fresh water 

above any tidal influence. 

Key to tJie Indian sj^ecies of Ptychoynathus. 

l. Carapace hardly broader than long : front prominent, 
straight or hardly sinuoas : the antennnles fold rery 
obliquely i— 

1. Teeth of the antero-laieral border sharp and salient : 
regions of the oarapaoe fairly well defined : fingers 
of the female ohelfls nnde : — 

i. Inner angle of the wrist dentiform, bat not 
produced : a large shaggy patch of hairs on 
the inner surface of the hand of the male... P. dentaia. 
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ii. Inner angle of the wrist prodaced to form a 
long spine : a patch of hair on the enter 
surface of the hand of the male, near the 
finger cleft P, onyx. 

2. Teeth of the antero-laternl border not salient, in- 
oonspicnouB : regions of the carapace not, or hardly, 
indicated ; — 

i. A snbterminal patch of bristles on the outer 


sarface of the fixed finger of the female P. andamanica. 

ii. Fingers of female node P.pusilla. 

J 1. Carapace decidedly broader than long : front little pro- 
minent and decidedly sinnons : the antennules fold nearly 
transversely P. harbata. 


90. Ptyehognathns dentata^ de Man. 

Ptycliognathud dentatust^ de Man, in Weber’s Zool. Ergebn. NiederL Ost-Ind. II. 
1892, p. 818, pi. xviii. fig. 9. 

Carapace inappreciably broader than long, flat but not particularly 
depressed, its regions quite distinot, as also are the cervical and bran- 
chial groves and a pair of post-frontal tubercles : on the posterior part 
of each epibrauchial i*egiou, obliquely parallel with the postero-lateral 
Iwrders, is a fine ridge. 

Front ])rorainent, laminar, nearly straight, its extent is two-fifths 
the greatest breadth of the carapace. 

Aiitcro- lateral borders of the carapace cut into three sharp salient 
teeth, of which the first is much the largest, and the third much the 
smallest. 

Upper border of the orbit very sinuous. The antennules fold very 
obliquely. Anterior border of the buccal cavern not granular, but 
having a median horizontal tooth. 

Ezognath oval, with a smooth and strongly convex sarface : its 
greatest breadth in the male is more than twice that of the ischiognath, 
but in the female is only a little more than that of the ischiognath. 

Ohelipeds of the male more than times the length of the cara- 
pace, smooth ; inner angle of the wrist acute, but not spiniform ; palm 
higher than long, inflated at the postero-inferxor angle, and having a 
tussock of hairs in the middle of its inner surface: ilactylus more than 
twice the length of the upper border of the palm, longer slenderer and 
less sti'ongly toothed than the fixed finger : both fingers though hollowed 
at the tip are sharp-pointed. In the female the ohelipeds are about as 
long as the carapace ; the inner angle of the wrist is spiniform ; the 
palm is not swollen and is nude, and its outer surface is travmrsed, near 
the lower border, by a fine raised line which extends nearly to the tip 
of the fixed finger. 



404 


A. Ahsock — €fuTcinoiogieal Fauna cf InAia. [STo. d, 

The 2nd and Srd pairs of are abont If times, the Ist pair arc 
not quite 1| times, and the 4th pair are are not times, tlie length of 
the carapace : on the anterior border of the mems of the first three 
pairs is a snbterminal spine. 

The sidewall of tlie carapace and the basal joints of the legs have 
little tomeiitam. 

In the Indian Mnsetim are 2 males and an egg-laden female from 
“ the Bay of Bengal ” and 2 young females from Upper Tenasserim. 

The carapace of the largest male is 19 millim. long and not quite 20 
millim. in its greatest breadth. 

91. Ptychognaikus onyXy n. sp. 

Very closely related to P. spiniearpm, and to P. PoUeni and affiniBy de M., 

if these species are distinct. 

This species very nearly resembles P. dentata, from which it differs, 
youg males being oompaied with females of the same size, only in 
the following particulars : — 

(1) the carapace though otherwise similar is much thinner and 
more depressed and its markings are not quite so distinct : 

(2) in the middle of the anterior bolder of the buccal cavern is 
a slight prominence, but no distinct tooth : 

(3) the exognath (iu the young male) is, as in the female of 
P. dentakiy but little broader than tlie ischiognatb ; 

(4) in the chelipeds of the young male the inner angle of the 
wrist is produced to form a long spine ; thex^e is no hair on the inner 
surface of tlxe palm, hut on tl>e outer surface, in Uie finger-cleft and 
extending along the fixed finger, there is a luft of hair ; the outer sur- 
face of the palm also, as in the female of P. dentatay ia traTorsed, dose 
ta the lower border, by a raised line, which runs to the tip of the fixed 
finger , finally the fingers aa-e blunter, and the dactylua is only about 
twice as long ae the upper border of the palm. 

Pradiieally the chief distinotkni between this species and 
P. deniaia is that in the male of this species tlie inner angle of the wrist 
fbriue a long Gpine, Md the hair is on the outside instead of on the 
inaide of the hand. 

In the Indian Miiseum are two young males probably from Tavoy. 
The carapace is a little over 12 milhin. long and id mtUim. broad. 

92. Ptychognathus mdamanicay n. sp. 

Ctoiely related to P. pusilloy of which it may be aa Andaman variety. 

Carapace not nmeh broader than long, quite fiat, much depressed, 
the regions are hardly indicated, even when the caiapaoe is quite dry, 
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but the H-shapod mark in the middle is always plainly visibie« the 
whole surface is closely and finely punctate ; there are no poBt*ihH>nta] 
tu bandies, but oti the posterior part of either epibrancliial legiou ttiere 
is a fine line running obliquely-parallel with the postero-htteral bordwi. 

Front prominent, laminar, slightly sinuous, its extent is two«>fifths 
the gfreatesf breadth of the carapace. 

The ant6ix>- lateral borders are cut into 3 not very acute or distinct 
lobes (including the outer orbital angle), of which the first is mueli tlie 
latest, and the last much the smallest. 

Upper border of the orbit slightly suiuous : the anieunules fold 
very obliquely. The anterior border of the buccal cavern is granular, 
and a little concave* 

The exognath is long and elliptical ; its breadth in the female, is 
nearly twice that of the ischiognatli. 

The chelipeds in the female (male unknown) ai^ al>oat as long as 
t he carapace, and their outer sm'face is very finely i^eticulate-gianular : 
inner angle of wrist pronounced, but not spiniform : palm witliout bail*, 
but there is a characteristic brush of atifilsh hair at the tip of the fixed 
finger on its outer suifaoc. The fingers have broad tips, especially the 
fixed finger, which is stouter and more strongly toothed than the dactylua : 
the dactylua is about twice as long as the upper border of the paltn : 
the outer surface of the palm aud fixed finger is tmveixed, near the 
lower border, by a fine raised granular line. 

The legs have not mooh tomentum on the basal joints, but tbe 
anterior bor^r of the meropodites is rather thickly fringed: the aubter- 
minal denticle op tbe anterior border of the meropodites is small, blunt, 
inconspicuous, or obsolescent. The 2nd and 3rd pair of legs, which are 
the longest, are about times, the 1st pair are not times, and the 4th 
pair are little more than once, the lengtli of the carapace. 

In the Indian Museum are two young females from a fieshwatev 
stream at the base of Saddle Hill in Noi'th Andaman Island. Their 
colour is dark mottled green. The campaoe is a little over 13 millim.' 
long and about 14 millim. broad. 

93. Ptychognathus pusilla^ Heller. 

Ptyt^ognatkua puMlluSf Heller, Novara Oruat. p. 60 : Hingslej, Proc. Ac. Nat. 
Sei. Philad. 1880. p. 204 : de Man, Notes Leyden Mos. V. 1888, p. Ifii, and Zonl.. 
Jahrb. Syet. IV. 1888-89, p. 440, and in Weber’s, Zool. Nrgebn Niederl. 0#t. 
Ind. If. p. 825, and Zool. Jahrb. Byst. IX, XS95, p.99, and X, 1898, pi, xsviii. fig^ 22 : 
Ortmann, Zool. Jahrb., Syst. VII. 1898-94, p, 712. 

This speoies, which was first found in the Nicobar Islands, is not 
i*epresented in the Museum collection and 1 have nevfo? seen it* 



406 


A. Alooek — Carcinnlngical Fauna of India. 


[No. .% 


94. PhjchognathuB harhata (A. M. Edw.). 

Qnathograpius harhatus^ A. Milao Kdwarda, Nonv. ArchiV. du Mas. IX. 1878^ p. 
316, pi. zvn. fig. 4. 

Ftyehognathus harhatua, Ortmann, Zool. Jahrb. Syat. VI T, 1893-94, p. 712: 
do Mao, Zool. Jahrb.» Syat., IX. 1895, p. 105. 

Carapace decidedly broader fchau long, flat, depressed, the regions 
indistinct : the two postfrontal tubercles arc fairly distinct, but thei'o 
is no distinct raised Hue on the posterior pai-t of the epibi'anchial re- 
gions, I'unning obliquely parallel with the posterior borders, such as is 
present in all the other Indian species. Tliero is a good deal of tomen- 
turn on the sides of the carapace. 

Front decidedly sinuous, not prominent, its extent is a little more 
than two-fifths the greatest breadth of the carapace. 

The antero- lateral borders of the carapace arc cut into 3 not veiy 
conspicuous teeth (including the outer orbital angle) of which the 
first is much the largest and the third much the smallest, as usual. 

Upper border of the orbit little sinuous: the antennules fold nearly 
transversely. Anterior border of the buccal cavern finely granular. 

The exognath is elliptical, with a slightly convex surface : in the 
male its greatest breadth is more than that of the ischiognath, in the 
female it is slightly narrower than in the male. 

Chelipeds in the male about If times the length of the carapace, 
the inner angle of the wrist little pronounced ; the hand msssire, with 
a tuft of hair in the finger-cleft and running some little distance along 
the outer surface of both fingers ; the fingers are rather blunt, the dac- 
tyluB, which is about twice the length of the upper border of the palm 
is longer slenderer and less strongly toothed than the fixed finger, 
against which it closes rather obliquely. In the female the chelipeds are 
about as long as the carapace and are not veiy massive, the inner angle 
of the wrist is dentiform, there is no hair on the hand or fingers, and 
the outer surface of the hand and fixed finger is traversed near the 
lower border by a raised line. 

The leg-joints are less expanded and less abundantly plumed than 
in the other Indian species, and there is no subterminal spine on the 
anterior border of the meropodites. The 2nd and 3rd pairs of legs are 
about If times, the Ist pair about 1| times, and the last pair a little 
over once, the length of the carapace. 

In the Indian Museum are 3 specimens from Diamond Island off 
the Pegu coast and from Akyab, (besides numerous specimens from 
Samoa). The carapace of an apparently adult male is 11 millim. long 
and 14 millim. broad* 
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PYXIDOaXATHUS, A. M. Edw. 

Pyxidognathust A. Milne Edwards, Bull. Soo. Philom. Paris (7) IIT. 1878, 
p. 109 : de Man, Notes Leyden Mas. V. 1883, p. 160, and Joum. Linn. Soo., ZooL, 
XXII. 1888, p. 148. ^ 

MypBilograp»u9, de Man, Notes Leyden Mns. 1. 1879, p. 72 (tpao teste). 

This genns is closely related to Varuna and Ptychognathus. It 
differs from Varuna in the same particulars that Ptychognathus does, 
that is to say, the exognath of the external maxillipeds is much broader 
than the ischiognath, and the dactyl! of the legs though compressed 
are not dilated. It further differs, both from Varuna and Ptychognathus 
in the following characters : — 

(1) the carapace is decidedly transverse, is deep, and is dorsally 
strongly convex in both directions : it is also anteriorly declivous with 
the front deflexed, and its antero-lateral borders are hardly arched ; 

(2) the antennules fold transversely : 

(3) the lower border of the orbit is complete, except of coarse at 
the orbital hiatus : 

(4) the carpopodites and propodites of the legs are not particularly 
broad. 

Distribution : Indo-Paciffc in fresh or brackish water. 

Key to the Indian species of Pyxidognathus. 

1. A siiiglo spine on the posterior border of tho meropodites 

of the legs P,fiuviaiilis. 

II, More than one spine on the posterior border of the mero- 

poditoB of the legs P. deianira. 

95. Pyxidognathus deianira^ de Man. 

Pyxidognathus deianira, do Man, Joum. Linn. Soo., Zool., XXII. 1888, p. 148, 
pi. X. figs. 4-6. 

Carapace about | as long as broad, convex, smooth, without 
distinction of regions excepting a faintish H-shaped mark in the 
middle. Free edge of front sinuous or four-lobtfS, as in the next species. 

Antero-lateral borders of the carapace cut into three prominent 
acute teeth (including the outer orbital angle), the first of which is the 
largest, and the last of which is spine-like. 

Upper border of orbit slightly sinuous, lower border finely denti- 
culate. 

Exognath of the external maxillipeds, in the male, very much 
broader than the ischiognath, and having a smooth convex surface. 

Chelipeds in the young male about 1| times the length of the cara- 
pace : inner border of ischium, arm, and wrist denticulate ; inner angle of 
J. II. 53 
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wrist spiniform ; the upper border of the palm is granulate, a finely 
beaded raised line tinTerses the lower part of the outer surface of the 
X>alm and fixed finger, and there is a very short series of grannies near 
the middle of the inner surface of the palm : the ^alm is nearly as 
high as long, and the dactylus is much longer than the upper border 
of the palm and closes against the fixed finger by the tip only. 

The 2nd pair of legs, which are the longest, are not much short of 
twice the length of the carapace ; the 4th pair, which are the shoi'test, 
are but little longer than the carapace. In all the legs, the meropodite 
has some fine rugosities on its upper surface, a spine near the far end of 
the anterior border, and some spines on the posterior border — these being 
most numerous in the case of the 4th pair of legs : and in all, the 
edges of the 3 terminal joints are hairy but not plumose, nor are these 
joints broadened or compressed. 

In the Indian Museum are two very small male specimens from 
Mergui. 


9fi. Pi/xidognathus fiuviatilis^ n. sp. 

Carapace transverse, markedly convex, finely punctate, the regions 
indicated only by an H-shaped mark in its centre. 

Front between two-fifths and a third the greatest breadth of the 
carapace, defiexed, sinuous or four-lobed, the two middle lobes broad, 
the outer lobes (= inner orbital angles) subacute. 

Antero-laieral borders of the carapace slightly arched, out into 
three prominent acute teeth (including the onter orbital angle) of which 
the first is the largest and least acute, aud the third is spine-like. 

Orbits of good depth, the upper border slightly sinuous, the 
lower border defined by a gi*annlar ridge running close behind the 
prominent denticulated ridge that bounds the infra-orbital region of the 
carapace. 

Anterior border of buccal cavern prominent, finely crenulate. 
Exognath in the femalp broader than the ischiognatb, and having a 
smooth convex surface. 

Obeli peds in the female about as long as the carapace, more massive 
than the legs: inner angle of wrist acnminate: a raised line runs along 
the onter surface of the palm and fixed finger, close to the lower border t 
fingers rather sharp though spooned at tip, dactylus hardly twice the 
length of the upper border cyf the palm, longer and rather less strongly 
toothed than the fixed finger. 

All the leg- joints are plumed, and ail the daotyli are long compressed 
and recurved. In all the legs there is a very strong spine in the distal 
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half of the posterior border of the meropodite^ and in the first 3 pairs 
there is a smaller sabterminal spine on the anfeerior border of the same 
joint. The 2nd and 3rd pairs of l^s are about 1} times, the 1st pair 
are not quite times, and the 4th pair are about times the length 
of the carapace. 

Colour mottled dark green. A single female was found clinging to 
the floats of a fisherman’s net in the B. Ichamutty abore Bongong in 
the Jessore District : its carapace is 15 millim. long and 19 millim. 
broad. 

The legs are obviously adapted for swimming, and the recurved 
dactyli and spiny meropodites appear to be adaptations to a swift 
cuiTent. 

The chief difference between this species and P* deianxra — the female 
of the former being compared with the male of the latter — is that in 
this species the three terminal joints of the legs are more compressed 
and the posterior border of the meropodites is armed with a sinerle 
spine. 


Sub-family SesABMiNic, Dana. 

Sesabma, Say. 

Sesarma, Say, Journ. Acad. Nat, Soi, Fhilad. I. 1817. p, 76 ; Milne Bdwardg, 
Hiat. Nat. Onwt. II. 7J, and Ann. Sci, Nat. Zool. (8) XX. 1858, p. 181 : A. Milne 
Edwarda, Nouy. Arobiy. du Mna. IX. 1878, p, 301 : Kingsley, Proo. Ao, Nat. Soi. 
Philad. 1880, p. 818 : Miers, Challenger firao&ynra, p, 269 : de Man, Zool. Jahrb., 
Sysfc.. II. 1886-87, p. 641 and IX. 1895-97, p. 188: BOiger, Zool, Jahrb., Syst., VII, 
1893-94, p 613. 

Pujcky^maf I)e Haan, Fann. Japon. Croat., p. 33. 

BolometopM, Milne Edwarda, Ann. Sci. Nat. Zool. (3) XX. 1858, p. 187. 

Carapace sqnanah or actually square (the sides being straight and 
usually nearly parallel), usually deep (though oecasioually shallow and 
much depressed), seldom very convex: the gastric region is almost 
always very well delimited, and is commonly divided into 5 subregions, 
and in most cases the 4 antero-lateral subregions project as 4 prominent 
post-frontal tubercles. 

The side- walls of the carapace have everywhere a oharacteristic fine- 
meshed reticnlate texture as regular as that of a sieve. This appearance 
is due to a multitude of small uniform granules arranged in pairs in 
close-set parallel rows : between each pair of grannies is a little row of 
bristles, one of which ip each row is long and points diagonally forwards. 

The front ooonpies half, or more, of the anterior border of the 
carapace, and is obliquely or vertically defiexed. 
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The orbits, which occupy the rest of the anterior border of the 
carapace, are oval and of good depth : below their outer angle is a deepish 
gap leading into a system of grooves which open into a notch at the 
antero-lateral angle of the bnccal cavern. At the inner angle of the 
orbit is the usual tooth, belonging to the inner of the two fossre into 
which (as in all the crabs of this subfamily) the orbit is so plainly 
divided. The eyes are of no great length. 

The antennules fold nearly transversely into rather narrow fosses : 
the inter-antennular septum is very broad. 

The antero-extemal angle of the 2nd joint of the antennnl pedancle 
is a good deal produced : the antennal fisgellum, which is slender and 
rather short, lies in the orbital hiatus. 

Epistome well defined, prominent, rather short fore and aft. Buccal 
cavern square. The external maxillipeds leave between them a large 
rhomboidal gap, which is a good deal filled up by a hairy fi-inge : they 
are obliquely tt*aversed, from a point behind the an tero- external angle 
of the ischium to the antero-internal angle of the merus, by a conspi* 
cuous line or crest of hairs: the palp, which is rather coarse, is 
attached to the rounded summit of the obliquely-directed merus. 

Chelipeds massive—not always so in the female — usually subequal, 
of no great length : palm high and short, the fingers though subacute, 
are hollowed at the tip. 

The legs do not usually differ very markedly in length, though the 
third pair are the longest and the first and last (4th) pairs the shortest : 
the meropodites are thin, and are usually, but not always, broad. 

The abdomen in both sexes consists of 7 separate segments : in the 
male it occupies the whole breadth of the sternum between the bases of 
the last pair of legs. In both sexes the second segment, as well as the 
exposed portion of the first, are narrow fore and aft. In the female 
the last segment is small and narrow from side to side, and is more or 
less impacted in the broad 6th segment : in the male also the last seg- 
ment is much narrower than the one that precedes it. 

Distribution : all tropical and subtropical seas : not found in the 
Mediterranean . 

I am not inclined to adopt the subgenera proposed by Dr. de Man, 
although I must admit that his system is convenient in practice, for 
identifying species. 

1 may also mention here that specific distinctions based merely 
on the sculpinre of the dactylos of the male chele are inadmissible, 
as the BCDlpturing fi'equently difEers in the two fingers of the same 
individual. 
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Key to the Indian erodes of Sesarnui. 

I. Carapace deepish, its length decidedly Iobb than itB breadth 
between the antero-lateral angles, its sidea nearly parallel— 
never markedly divergent posteriorly 

1. The inner border of the arm bears, near its far end, 
a large acnte tooth: on the npper surface of the 
palm of the male are at least two oharaoteristio 
oblique comb-like ridges: the upper surface of the 
movable finger of the mule is milled : — 

I. Posterior border of the meropodites of the 
logs entire 

a. No tooth on the lateral border of the 
carapace behind the orbital angle : — 

a. Front more than half the eztient 
of the anterior border of the 

carapace 

fi. Front exactly half the extent of 
the anterior border of the 
carapace 

b, A tooth on the lateral border of the 

carapace, behind the orbital angle 

ii. Distal end of the posterior border of the mero- 
podites of the legs acutely serrate (no tooth 

behind the outer orbital angle) 

« 2. The inner border of the arm does not end in a large 

spine or acute lobe, though it may be a little dilated 
d is tally : there are no oblique pectinated ridges on 
the upper surface of the palm, and the npper surface 
of the movable finger of the male though it may be 
granular is not milled : — 

i. A tooth at the inner angle of the wrist (a 
tooth on the lateral border of the carapace 
behind the orbital angle) 

a. The breadth of the carapace between 
the antero-lateral angles is equal to, or 
more than, the breadth between the 
epibranohial teeth 

b* The breadth of the carapace between 
the antero-lateral angles is decidedly 
less than the breadth between the epi- 
branchial teeth, the sides of the carapace 
being markedly sinuous 

ii. No spine at the inner angle of the wrist : — 

a. Carapace and appendages not uniformly 
tomentose : two acute teeth— the second 
^ of which is hardly visible— on the 
lateral border, behind the acute orbital 
angle..... 


8, quadratum, 

8* ptetum. 

8. bid07i8, 

8. Andersoni, 


8. Bdwardsu 

8. Meinerti, 

8. intermedium. 
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h, Garapaoe and appendages covered with 
a short bat ver/ dense far, amid which 
are prominent tnberole-like tnfts of 
hair: lateral borders oat into three 
blaut lobes (inclading the orbital angle) 

of equal size 8, lanatum. 

IL Carapace nearly square, its length being little less than its 
breadth between the antero>1ateral angles : the inner border 
of the arm ends in an acute serrated lobe : a very finely 
pectinated ridge traverses the upper surface of the palm, 
fore and aft, close to the upper border : (a tooth on the 
lateral border of the carapace behind the orbital angle) : — 

1. Garapaoe deep, its sides nearly parallel : a transverse 
granular ridge on the inner surface of the palm : 
dactyl! of the legs of good length : — 

i. Upper border of movable finger of male with 
an elegantly milled crest of 40 to 60 fine 

lamellas.. 8. taeniolatum, 

ii. Upper border of movable finger of male with 

a coarsely crenulate crest 8. tetragonum, 

2. Garapaoe shallow and depressed, • its sides divergent 
poateriorly *, no transverse granular crest on the inner 
eurfikoe of the palm : dactyli of the legs short : (a 
milled crest of about 25 very fine lamellsa on the 

upper border of the movable finger of the male) 8» Brochii, 

III. Carapace somewhat elongate (its length being decidedly 
more than its breadth at the antero-lateral angles), shallow 
and depressed : — 

1. Ko tooth on the lateral border of the carapace behind 
the orbital angle : legs with remarkably broad mero* 
podite and remarkably short propodite : upper border 
of movable finger of male with an elegantly milled 

crest of about 40 fine lamellae 8. latifemnr. 

2. Two teeth on the lateral border behind the orbital 
angle : movable finger without any milling 

i. Post’frontal tubercles of the gastric region 
serrated : legs with meropodites of good 


breadth and dactyli of good length 8 politum, 

ii. Post-frontal tubercles smooth : legs with rather 

narrow meropodites and short dactyli 8. oceanicam. 


lY. The length of the carapace is just equal to its breadth at 
the antero-lateral angles: legs long and slender, with 
elongate dactyli 

1, Carapace shallow, depressed, perfectly square, its 
sides quite parallel : two little teeth on the lateral 

border behind the orbital angle •••••• ••• 8. Finni, 

2. Carapace deepish, its sides strongly divergent pos- 
teriorly where its breadth is much greater than its 
length : two teeth (not induding the orbital angle) 
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on the latent border* the posterior one being very 
small 

i. Third pair of legs not three times the length 

of the oarapaee 8. longipea. 

ii. Third pair of legs more than three-and^a-half 

times the length of the oarapaee 8. krauaai. 


97. Sesarma quadratum (Fabr.). 

Cancer quadratua, Fubriems, Ent. Syst. Snppl. p. 841. 

OeyTpoda quadrata, Bobo, Hist. Nat. Crust. 1. p. 198. 

Ocypoda plicata, Latreille, Hist. Nat. Crust. &c. Yl. p. 47 . 

Sesarma quadrata, Hilne Edwards, Hist. Nat. Cmst. 11. 76, and Ann. Sci. Nut., 
Zool., (8) XX. 1863, p. 188. 

Sesarma quadratumt A. Milne Edwards, Nonv. Arobiv. dn Mns. IX, 1873, p. 302 ; 
Miers, Phil. Trans. Vol. 168, 1879, p. 490. 

Sesarma quadrata, Richters, in Mobina* Meeresf. Manrit. p. 167: Kingsley, 
Proo. Ao. Nat. Sci. Philad. 1880, p. 217 : Lens and Richters, Abh. Senok. Nat. Ges. Xll. 
188, p. 425 : de Man, Zool. Jahrb. Syst. 11. 1887, p. 666, pi. xrli. fig. 2 and p. 683, 
and lY. 1889, p. 434, and IX. 1896-97, pp. 181. 182, and Notes Leyden Mas. XII, 
1890, p. 99, and in Weber's Zool. Ergebn. Niederl. Ost-Ind. II. p. 828 : Thallwitz, 
Abh. Mas. Dresden, 1890-91, No. 8, p. 87: Henderson, Trans. Linn. Soa Zool., (2) 
Y. 1898, p. 392: Ortmann, Zool. Jahrb. Syst. YH. 1893-94, p. 724. 

OrapsuB (Pachysoma) affinie, De Haan, Faun. Jap. p. 66, pi. zviii. fig 6. 

Sesarma affi,nis, Krauss, Sudafr. Crust# p. 46 : Milne Edwards, Ann. Sci. Nat. 
Zool. (8) XX., 1863, p. 188 : Heller, Novara Cmst. p. 62 ; de Man, Notes Leyden 
Mas. II. 1880, p. 22 : Miers, Ann. Nog. Nat, Hist. (6) Y. 1880, p. 312: Kingsley, l.e. 
supra, p. 213: Ortmann, Lc. supra f p. 724. 

Sesarma ungulata : Milne Edwards, Ann# Sol. Nat., Zool. (8) XX. 1863, p. 184 : 
Kingsley, l,c. supra, p. 218. 

Sesarma aspera, Heller, Novara Crust, p, 63, pi. vi. 6g. 1 : Kingsley, l,c. supra, 
p. 214 : Muller, Yerh. Nat. Ges. Basel, 1886, p. 476: de Man, Zool. Jahrb. II. ISS?) 
p. 666 and Joum. Linn. Soo. Zool. XXll. 1887-88, p. 169. 

Sesarma melissa, de Man, Zool. Jahrb. Syst., II. 1887, p. 666, and Jonrn. Linn. 
Soo., Zool., XXII. 1888, p. 170, pi. zii. figs. 6-7, and Zool. Jahrb. Syst., lY. 1889, 
p. 484. 

Garapaoe hardly convex, decidedly broader than long, its length 
being about four-fifths its breadth between the antero-lateral angles, 
deep ; the 4 post-frontal lobes prominent equal and a little rugose trans- 
versely, the rugfls being sparsely tnfted witli hair ; the caixliac and intes- 
tinal regions very much less distinct than the gastric : some oblique 
striations on the epihranchial regions. 

Front decidedly more than half the greatest breadth of the 
carapace, not very deep, its free margin usually but slightly sinuous. 
Lateral borders of ^carapace nearly parallel, a little divergent ante- 
riorly, without any tooth behind the acute orbital angle, 

The cbelipeds differ in the sexes, being about If the length 
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of the carapace ia the male and much more massive than the legs, but 
in the female hardly times the length of the carapace and not more 
massive than the legs. In both sexes the outer surface of the arm 
wrist aud palm are granular, the granules on the arm and wrist having 
a sqnamiform arrangement, the inner border of the arm bears a 
subterminal spine of large size, the upper border of the arm ending 
in a much smaller spine, the inner angle of the wrist is not dentiform, 
and the inner surface of the palm is more or less granular. In the 
male the palm is a little swollen below and has, on its upper surface, 
some short oblique crests, of which two are most elegantly pectinated ; 
in the female the palm is not swollen and the crests are simply granular. 
The dactylus is less than twice the length of the upper border of the 
hand (palm) and its dorsal surface is elegantly milled with from 11 to 19 
blunt, rather coarse, transverse lamella) : in the female this milling is 
incomplete and very indistinct. In neither sex is there any great gap 
between the closed fingers. 

The meropodites of the legs are foiiaceous, their greatest breadth 
in the 2nd aud 3rd pairs being more than half their length, their 
anterior border ends at an acute subterminal spine, and their dorsal 
surface has some fine transverse squamiform sculpture. The anteiior 
border of the last three joints of the legs, and part of the posterior 
border of the last two, is fringed with tufts of bnstles. The 3rd pair 
of legs, which are slightly the longest, are about twice the length of 
the carapace, and their dactylus is about three-fourths the length of 
their propodito. 

In the Indian Museum are 42 specimens from both coasts of the 
Peninsula, Ceylon, the Andamans and the Nicobars. 

In a male of good size the carapace is 16 millim. long and 20 
millim. broad. 


98. Sesarma pictunif Do Haan. 

OrapBus {Pachysoma) pictuB, De Haan, Faun. Japon. Crust, p. 61, pi. zvi. fig. 6. 

Besarma pieta, Erauss, Sadafr. Crust, p. 45 : Milne Edwards, Ann. Sci. Nat., 
Zool., (3) XX. 1853, p. 184 : Stimpson, Proo. Ao. Nat. Sci. Philad. 1858, p. 106 : 
de Man, Notes Leyden Mus. II. 1880, p. 22, and Zool. Jahrb., Sjat., II. 1887, p. 657, 
and IX. 1895-97, pp. 181, 182, and Joum. Linn. Soo., Zool., XXII. 1888, p. 171 : 
Biirger, Zool. Jahrb*, Syst., YIl. 1893-94, p. 626 : Orimann, Zool. Jahrb., Syst., 
Vll. 1893-94, p. 726. 

Agrees with S. quadratum in everything but the following parti- 
culars : — 

(1) the carapace is not so broad, its length being about five-sixths 
of its breadth between the antero-lateral angles : 
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(2) the front is not so broad, its extent being only half the breadth 
of the carapace : 

(3) the merppodites of the legs are not so broadly foliaoeous, their 
greatest breadth, in the middle two pairs, being less than half their 
length. 

The Indian Maseum possesses a single specimen from Mergui. 


99. Seearma hidens (De Haan). 

Grapsus (Pachysoma) hidens, De Haan, S'aan. Japon. Crost. p. 60, ph fig. 4, 
and pi. xi. fig. 4. 

Sesarma hidens, Dana, U. S. Dxpl. Exp. Ornst. pt. I. p. 653 : Milne Edwards, 
Ann. Sci. Nat., Zool., (8) XX. 1853, p. 185 : Stimpson, Proo. Ac. Nat. Sci. Philad, 
1858, p. 106 : Heller, Novara Croat, p* 64 : Hilgendorf, in v. d. Deckcn’g Reisen 
O^t-Afr., Grnst., p. 91, pi. iii. fig. 3a : Hoffmann, in Pollen & Van Dam, Fnun. 
Madag. Crust, p. 24: Miera, Ann* Mag. Nat. Hist. (5) V. 1880, p. 313, and Zool. 
H. M. S. Alert, pp. 184, 246 : . Kingsley, Proo. Ao« Nat. Sci. Philad. 1880, p. 214: 
de Man, Notes Leydon Mas. II. 1680, p. 28, and Zool. Jabrb., Syst., II. isBT, p. 658, 
and in Webor's Zool. Ergebn. NiodorL Ost-Ind. II. p. 330: Lonz & Richlors, 
Abh. Senck. Nat. Gea. XII. 1881, p. 425: Burger, Zool. Jabrb., Sysf., YII. 
1893-94, p. 628 : Ortmano, ibid, p. 726 : Nobili, Ajui. Mqs. Genova (2) XX. 1899, 
p. 269. 

Sesarma Dussumieri, Milne Edwards, l» e. supra : Tozzetti ** Magenta Crnst. 
p. 145, pi. ix. figs. 3 a-/: Kingsley, Proo. Ac. Nat. Soi. Philsd. 1880, p. 215 : de Man, 
Zool. Jahrb. Syst. 11. 1887, p. 669, and IX. 1895*97, p. 208, and Jonrn. Linn. Soc., 
Zool., XXII. 1888, p. 177, pi. xii. figs. 8-12: Ortmann, Zool. Jabrb., Syst., Til. 
1893-94, p. 726. 

Sesarma lividum, A. Milne Edwards, Nonv. Archiv. da Mus., V. 1869, Bull, 
p. 25, and IX. 1873, p. 308, pi. xvi. fig. 2 : Brocchi, Ann. Sci. Nat., Zool., (6) II. 1876, 
Art. 2, p. 83 (tnale appendages) : Kingsley, tom. ciU supra, p. 216 : de Man, Archiv. 
f. Natnrges. LIU. 1887, i. p. 381, pi. xvii. fig. 1, and Zool. Jahrb. Syst. II. 1887, 
p. 659, and Journ. Linn. Soo., Zool., XXll. 1888, p. 180. 

Sesarma HaswelU, de Man, Zool. Jahrb., Syst., II. 1887, p. 658, and Jourxi. Linn. 
Soo., Zool., XXII. 1888, p. 176. 

This species very closely resembles quadratum, from which it 
differs in the following characters ; — 

(1) there is a small sharp tooth on the lateral border of the 
carapace, immediately behind the outer orbital angle : 

(2) the carapace is slightly less transverse (though decidedly broader 
than long) : 

(3) the transverse ridges on the upper surface of the dactylus 
of the male chelm are coarser and shorter and more tubercle-like. 

In the Indian Museum are 52 specimens from the coasts of the 
Bay of Bengal, Andamans, Nicoboi^s and Ceylon. 

J. n. 54 
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100. Sesarma Edwardsij de Man. 

Sesarma Edwardsi, de Man, Zool. Jahrb., Sysfc., 11. 1887, p. 649, and Jonrn. Linn. 
Soc., Zoo]., XXII. 1888, p. 185, pi. ziii. figs. 1-4: Ortmann, Zool. Jahrb., Syst., VII. 
1893.94, p. 721. 

Differs from S, quadratum in the following particulars : — 

(1) the carapace is squarer and less transverse, and the four post- 
frontal lobes of the gastric region are more prominent ; the front also 
is slightly, but distinctly, broader: 

(3) there is a sharp tooth on the lateral border of the carapace 
immediately behind the antero-lateral angle : 

(3) the upper border of the arm does not end in a spine, and though 
there may be a slight subterminal dilatation of the crenulated inner 
border of the arm there is no large sjpine : 

(4) there is a sharp tooth or spine just below the inner angle of the wrist : 

(5) the upper surface of the wrist and outer surface of the palm 
are covered — ^usually very closely covered — with vesiculous tubercles ; 
and there are smaller and sharper tubercles on the upper surface of the 
dactylus and the lower surface of the fixed finger of the chela) : 

(6) there are no oblique pectinated crests on the palm : 

(7) the male abdomen is singularly broad. 

In the Indian Museum are 126 specimens, most of which came from 
the Burma coast from Arakan to Tavoy, the rest from the Gangetic 
delta, the Andamans and Ceylon. 

In the variety separated by de Man as crassimana the abdomen is 
not quite so broad as it is in the typical form, and the palm of the 
male is larger and more swollen. 

101. Sesarma intermedium (De Haau). 

Orapsus (Pachysoma) intermediuSf De Ilaan, Faun, Japon. Crust, p. 61, pi. xvi. 
fig. 5. 

Sesarma intermediaf Milne Edwards, Ann. Sci. Nat., Zool., (8) XX. 1863, p. 186 : 
Stimpson, Froo. Ac. Nat. Soi. Pbilad. 1868, p. 105: Heller, Novara Crust, p. 64: 
Kingsley, Froc. Ac. Nat. Soi. Fbilad. 1880, p. 216 : Miers, Ann. Mag. Nat. Hist. 
(5) y. 1880, p. 814: de Man, Notes Leyden Mus. II. 1880, p. 26, and Zool. Jabrb., 
Syst., II, 1887, p. 649, and Journ. Linn. Soo., Zool., XXII. 1888, p. 182 : Ortmann, 
Zool. Jabrb. Syst. VII. 1893-94, p. 721. 

Differs from 8, quadratum in the following particulars : — 

(1) the carapace is more quadrate and less transverse, the post- 
frontal lobes are less prominent aud much smoother, and the front is 
broader : 

(2) there is a tooth— and sometimes also a second rudimentary 
tooth— on the lateral border immediately behind the orbital angle : 
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(3) tliore is no large subtermiaal spiue on the inner border of the 
arm, nor does the upper border end in a spine : 

(4) in the corner of the upper sai*face of the palm there are in the 
male some oblique granular lines, but no pectinated crests ; and on the 
inner surface of the palm there is a conspicuous transverse granular 
crest : 

(5) tite upper surface of the dactjlus of the male chelae is granular 
in its proximal half, but is not milled with transverse lamellae. 

From 8* Edwardsi it is distinguished by numerous characters, but 
the absence of a spine at the inner angle of the wrist is sufficiently 
characteristic. 

In the Indian Museum are 5 specimens from Merghi. 

102. Sesarma Melnerti, de Man. 

Sesarma Meinertif de Man, Zool. Jahrb., Byst., II. 1887, pp. 648, 668, and IX. 
1805-97, p. 166 : Biirger, Zool. Jahrb. Syst. VII. 1893-04, p. 617, and Orfcmann, ibid. 

p, 720. 

Sesarma ietraganay Edff. {nee Fnbr.), Milne Edwards, Hist. Nat. Crust. II. 73, 
and Ann. Sci. Nat., Zool., (3) XX. 1853, p. 184: A. Milne Edwards, Nouv. Archie, 
dn Mns. IV. 1868, p. 71, and IX. 1873, p. 304, pi. zvi. fig. 4 ; Hilgendorf, in v. d. 
Deoken’s Koisen Ost-Afr., Crust, p. 90: Hoffmann, in Pollen A Van Dam, Fann. 
Madag. Crust, p. 23 : Hilgendorf, MB. Ak. Berl. 1878, p. 809: Kingsley, Proo. Ao. 
Nat. Sci. Philad. 1880, p. 218. 

Carapace convex, especially fore and aft, a little broader than long, 
deep : the 4 post-frontal lobes prominent, unequal — the outer ones being 
much narrower than the middle pair ; the cardiac and intestinal regions 
are quite distinct, and the usual oblique striations are found on the 
epibranchial regions : the whole dorsal surface of the carapace is rather 
profusely covered with tufts of hair. 

Front decidedly more than half the greatest breadth of the 
carapace, which is just behind the orbital angles, not very deep, its free 
edge sinuous. Lateral borders of the carapace somewhat sinuous, 
armed with a large tooth behind the orbital angle ; there may even be 
a trace of a second epibranchial tooth. 

Ohelipeds subequal, almost equally massive in both sexes, about 
twice as long as the carapace. The outer surface of the arm and wrist 
is finely rugose, that of the palm is only pitted : neither the upper nor 
the inner border of the arm end in a tooth : inner angle of wrist 
pronounced but not dentiform : no pectinated crests of any kind on tbe 
palm : the fingers are a good deal arched and meet only at tip, the upper 
surface of the dactylus in the male has a row of iuoonspicuous denticles : 
on the inner surface of the palm there is an oblique granular crest. 
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The meropodifces of the legs are foliaoeons, but their breadth is not 
twice their length ; but otherwise the legs are as in quadratum. 

The abdomen of the male is decidedly narrow. 

In the Indian Museum are 26 specimens from the Andamans and 
one from Madras. The carapace of a large one is 33 inillim. long and 
38 inillim. broad : in the fexnale the carapace is not so broad. 

103, Sesarma Andersoni, do Man. 

6’esanno Andersonit do Maxi) Zool. Jabrb.) Syst.) II. 1887, p. 657, and Journ. Linn. 
Soc. Zool. XXII. 1888, p. 172, pi. xii. figs. 1-4. 

Carapace moderately deep, hardly convex, considerably broader 
than long, the four post-frontal lobes of the gastric region only moder- 
ately prominent, nearly equal, pitted ; the cardiac and intestinal regions 
faintly indicated ; the oblique striations of the epibranchial regions 
veiy sharp and distinct, one of them almost projects beyond the lateral 
border as a tooth behind the orbital angle. 

Front more than half the greatest breadth of the carapace, not very 
deep, its free margin a little convex but nearly straight. The lateral 
borders of the carapace are slightly convergent posteriorly: except for 
the afore-mentioned projection of the first branchial ridge there is no 
tooth behind the orbital angle. 

Chelipeds much larger in the male than in the female, bnt the 
difference is not so marked as in 8. quadratum. The inner border of 
tbe arm ends in a very acute denticulated lobe : (he palm is traversed 
on the outer surface, near the lower border, by a fine raised line, and on 
the upper surface in the male are numerous short parallel oblique striro 
one of which at least is most elegantly pectinate ; in the female these 
crests are less numerous and less distinct : the upper surface of the 
dactylus of the male is milled, the lamellm inereasiug in size aud coarse- 
ness from behind forwards. 

At iJie distal end of the posterior border of tbe mcropodites of the legs 
are three or four strong spines, decreasing in size from beliind forwards, 
but there is no Rubterminal spine on the anterior border : in other re-, 
spects, except that the dactyli are slightly shorter, the legs are very 
similar to those of 8- quadratum. The male abdomen is broad. 

In the Indian Museum are 8 specimens from Mergni : the carapace 
of the largest is 7 millim. long and 9 millim. broad. 

104. Sesarma lanatum, n. sp. 

Carapace deepish, dorsally flat, everywhere covered, as also are the 
appendages, with a dense fur amid which are freely scattered little dens4 
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adherent tufts of hair resembling tubercles. When this covering is 
removed the surface of the carapace is smooth aud polished, with the 
gastric region and its four post-frontal tubercles distinct. 

The length of the carapace is considerably less tlian its breadth 
between the antcro-lateral angles. 

Front a little more than half the breadth of the carapace, obliquely 
deflczed, its free margin nearly straight. The lateral borders of the 
carapace are nearly parallel and anteriorly are out into three blunt 
lobes of nearly equal size— including the outer orbital angle. 

The chelipeds when denuded have a smooth surface aud sharp bor- 
ders : they are similar in ihe two sexes, except that they are much 
more massive in the male. There is a blunt angular projection at the 
far end of the inner border of the arm, the inner angle of the wrist is 
pronounced but not dentiform, and the upper border of the palm is 
traversed fore and aft by a fine sbarp crest: in the male the palm is at 
least as high as long : the upper border of the dactylus is faintly 
crenulate in its proximal two- thirds. 

The meropodites of the legs are foliaceous, but their breadth is less 
than half their length ; their borders are entire. The dactyli of the 
legs are claw-like, their length being about three-fourths that of the 
propodiies. 

The abdomen of the male is narrow. 

In the Indian Museum are 4 specimens from Bombay and Karachi : 
the carapace of the largest is millim. long and 10 milliui. bioad. 

106, Sesarma tieniolatum, White. 

Separma iseniolatum^ White, List Crust. Brit. Mug. p, 38 (1847) : IVfiers, P. Z. S. 
1877, p, 137, and Ann. Mag. Nat. Hist. (6) V. 1880, p. 313: de Man, Notes Leyden 
Mils. II. 1880, p. 26: Kirigsloy, Proo. Ac. Nat, Soi. Pbilad. 1880, p. 21$: de Man, 
Zool. Jahrb., Syst., II. 1887, pp. 647, 666, and IX. 1895-97, p. 106, and Jonrn. Linn. 
Soc., ZooL, XXII 1888, p. 181, and in Webor^s Zool. Brgebu. Niederl. Ost-lnd. JI. 
p, 330: hiii'gor, Zool. Jnhrb,, Syst., Vll. 1893-94, p. 616, and Ortmann, ibid. p. 720, 

Semrma Mederi, Milne Edwards, Ann. Sci. Nat, Zool, (3) XX. 1853, p. 185: 
Tozzetti, "Magenta” Crust, p. 136, pi. ix. figs. 1 o-i. 

Carapace deep, nearly fiat dorsally, square, its length being slightly 
less than its breadth between the antero-lateral angles. All the regions 
are quite well defined, and the 4 post-frontal tubercles — the middle two 
of which are not very much broader than the outer ones — are very pro- 
minent. The whole dorsum of the carapace is covered with tufts of 
hair, which are largest and longest anteriorly. There are some oblique 
striffi on the sides of the opibranchial regions. 

Front half, or a little more than half, the breadth of the carapace, 
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not very deep, its free margin strongly sinuous. Lateral borders of the 
carapace nearly parallel, armed with one acute tooth behind the acute 
outer orbital angle. 

The chelipeds are similar in the two sexes, except that they are 
a good deal more massive and more sharply sculptured in the male. 
They are not quite twice the length of the carapace : the outer surface 
of the arm and wrist are granular-rugose, the outer surface of the 
palm is granular, and there is a transverse granular ridge on the inner 
surface of the palm : the upper border of the arm is crest- like and ends 
in a sharp tooth, and the distal end of the inner border forms an acute 
angular serrate lobe : the inner angle of the wrist is dentiform : close 
to and nearly parallel with the upper border of the palm runs a fine 
and very finely and evenly pectinate crest : along the upper border of 
the dactylus runs a very elegantly milled crest of from 40 to 60 fine 
teeth. In the male the palm is at least as high as long, the fingers 
meet only at tip, and the dactylus is about twice the length of the 
upper border of the palm. 

The meropodites of the legs are foliaceous, but their greatest 
breadth is not quite half their length : thei'e is a sharp sub terminal 
spine on their anterior border only. The dactyli of the legs are two- 
tliirds, or more, the length of the propod ites. The 3rd pair of legs, 
which are the longest, are a little more than twice the length of the 
carapace. ^ 

In the Indian Museum are 9 specimens, from Mergui, the Anda- 
mans, and Penang. The carapace of a large specimen is nearly 38 
millim. long and nearly 40 broad. 

106. Sesarnia tetragonum (Fabr.). 

Cancer tetraffonus, Fabrioius, Ent. Syat., Suppl. p. 341 . 

Cancer fascicularist Herbsfc, Krabben etc. III. i. 49, pi. zlvii. f\^. 6. 

Besarma tetragonal Man, Zool. Jahrb., Sjst., II. 1887, p. 046: Ilondorson, 
Trans. Linn. Soc., Zool., (2) V. 1893, p. 392. 

This species closely resembles S. tssniolatwniy from which it differs 
in the following characters ; — 

(1) the carapace is slightly broader : 

(2) the snbterminal lobe of the inner border of the arm is smaller, 
while the tooth at the inner angle of the wi-ist is more pronounced : 

(3) the fine striated crest along the upper border of the palm is 
shorter : 

(4) the crest of the upper surface of the movable fitiger of the 
cheloB is coarsely orenulato. 
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In the Indian Museum are 8 specimens from Ceylon, Madras, tlie 
Mahanaddi Delta, and the Ganges Delta. The carapace of a large ous 
is 40 millim. long and 43 millim. broad. 

107. Sesarma Brockii, de Man. 

Seaarma Brochii^ de Man, Zool. Jabrb., Syst., 1887, p. 661, and IX. 1895-97, p. 171, 
and iirchi7 f. Natnrges. LITI. 1887, i. p. 373, pi. xvi. fig. 3 : Thallwitz, Abband. 
Zool. Mua. Dresden, 1890-91, No. 3, p. 39 : Ortmann, Zool. Jabrb., Syst., VII. 
1893-94, p. 721. 

Resembles 8- taeniolatum^ but differs in the following characters : — 

(1) the carapace is shallow and much depressed, its length is just* 
equal to its breadth between the antero-lateral angles, its dorsal surface 
is not so hairy, and its sculpture though similar is not so deeply cut : 
tho front is not so sinuQUS. 

(2) the lateral borders of the carapace are slightly divergent poster- 
iorly, and there are two teeth — the posterior of which is, however, 
extremely small — behind the outer orbital angle : 

(3) no subterminal spine on the upper border of the arm: no 
transverse granular crest on the inner surface of the palm : 

(4) the milled crest along the upper border of the dactylus of the 
chelaa is lower and has only about 25 teeth ; 

( 5) the legs are longer, their meropodites are narrower and their 
dactyli— except in the case of the 1st pair of legs — are barely half the 
length of their propodites. 

In tho Indian Museum there is a young male from the Andamans. 
In this specimen the chelipeds are not massive and are very little longer 
than the carapace. 


108. Sesarma latifemur^ n. sp. 

Closely related to 8, elongatumj A. M. Edw. 

This species belongs to the same natural group as 8. tssniolatumf 
from which it differs only in the following characters ; — 

(1) the carapace is shallow and much depressed, and its. length is 
decidedly more than its breadth between the anterodateral angles, its 
dorsal surface is not quite so hairy and its post-frontal lobes are 
deeper cut : 

(2) the lateral borders of the carapace are decidedly divergent 
posteriorly and have no tooth behind the orbital angle : 

(3) the male chelipeds are jittle longer than the carapace : the 
crest-like upper border of the arm does not end in a spine : the inner 
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aii^]e of the wrist, though well pronounced, is not spiniform; the 
transverse beaded ridge on the inner surface of the palm is very 
short : 

(4) the dactjluB of the chclas is not nearly twice the length of the 
upper border of the palm, and the milled crest on its upper surface con* 
sists of not more than 40 teeth : 

(5 ) the meropodites of the legs are remarkably foliaceous, their 
greatest breadth, in the case of the 2nd and 3rd pairs, being more than 
half their length : all the leg joints are thinner and flatter : 

(6) the dactyli of the legs are remarkably short, their length, in 
the case of the 2nd and 3rd pairs, being less than half the length of 
’ their propod ites. 

In the Indian Museum is a single male from the Andamans : its 
carapace is nearly 35 millim. long, and a little over 30 millim. broad 
across the antero*lateral angles. 

lOd* Sesarma politum, de Man. 

Sf^sarma poZita, de Man, ZooL Jahrb. Syst. IT. 1887, p» 654: Joiim. Linn. Soc., 
Zool., XXII. 1888, p, 189, pi. xiii. figs. 7-0, 

Carapace shallow and much depressed, a good deal longer than 
broad, all the regions well defined : the four post-froutal lobes of the 
gastric subregions are deep-cut and very prominent, thoir anterior over- 
hanging edges are serrated and their surface bears some transversely 
arranged sharpish tubercles : the two middle lobes uro decidedly larger 
than the outer ones. There are no oblique striee on the cpibranchial 
regions. 

Front more than half the breadth of the carapace, its free margin 
markedly sinuous. The lateral borders of the carapace are nearly 
parallel though slightly sinuous : there are two well cut teeth behind 
the outer orbital angle. 

Ghelipeds equal, and not so veiy much longer than the carapace : 
the outer surface of the arm wrist and hand are closely beset with 
small tubercles, which in places have a squamiform look, and the inner 
surface of the palm is granular but has no transverse ridge : the inner 
and outer borders of the arm, the inner border of the wrist, and the 
upper border of the palm and movable finger are conspicuously serru- 
late, and there is also a noticeable dilatation near the far end of the 
inner^ border of the arm. There are no pectinated crests of any sort 
on the palm, and the fingers — both surfaces of which are smooth and 
polished — ^have no largo gap between them when closed. 

The legs are shortish, the 8rd paii* being hardly If times the length 
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of the carapace, and rather slender. The meropodites are nearly three 
times as long as broad, they have a subterminal spine on the anterior 
border and in the case of the Ist pair their posterior border is dis- 
tinctly serrulate. The dactyli ai'e rather slioi't, their length, in the 
third pair, being less than two- thirds the length of the propodite: they 
are remarkably tomentose. 

In the Indian Mnseum there is a single specimen from Mergui ; 
its carapace is 38 millim. long and 85 millim. broad. 

110. Sesarma oceanicum^ de Man. 

Sesarma oceantca, de Man, Zool. Jahrb., Syst., IV. 1889; p. 429, pi. r. fig. 9, 
and Notes Leyden Mas. Xlll. 1891, p. 52. 

Carapace shallow, depressed, its length greater than its breadth 
between the antero-latei*al angles ; all the regions are fairly well defined 
and the 4 post-frontal lobes of the gastric subregions are prominent, the 
middle pair being more than twice as broad as the two outer ones : the 
surface of the carapace is granular anteriorly and ptuictate posteriorly, 
atid near the sides are numerous short oblique strife. 

Front half the breadth of the carapace, deepish, its free margin a 
a little sinuous : orbits not at all oblique : the lateral borders of the' 
carapace have a slight, but distinct, convex curve, and there are two 
teeth — tlie posteiior of which is extremely small — behind the outer 
orbital angle. 

Chelipeds equal, not mneb longer than the carapace : the outer 
surface of the arm and wrist are rugose and both surfaces of the palm 
are studded with sharpish . granules : there is a small angular lobe 
near the far end of the inner border of the arm, and the inner angle 
of the wrist is dmtiform : the palm is not qnite as high as long, close 
to and nearly parallel with its upper border is a fine and finely granular 
ridge : the daotylus is about half as long again as the upper border 
of the p4lm, and there are some shai^iah grannies along its upper 
surface. 

The legs are slender : their meropodites are more than three times 
as long as broad and are not foliaceous, they have a subterminal spine 
ou the anterior border only: tbeir daotyli are shortish, those of the 
3rd pair being less than two-thirds the length of their propodites, and 
are densely plumed : the 3rd pair of legs are about 2| times the length 
of the carapace. 

In the Indian Museum is a single specimen from the Nicobars : 
its carapace is 20 millim. long, and 16*5 znillim. across theantero-lateral 
angles. 


J. XI. 55 
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111. Sesarma Finnic n. sp. 

Near 8, maculatat do Man. 

Carapace shallow, depi'essed, fiat, pei*fect]y square, its length being 
equal to its breadth at the antero-lateral angles and its sides being 
parallel : the regions are indicated, but not emphasized, and the 4 post- 
frontal lobes are sharply prominent, the middle pair being much broader 
than the outer ones. 

Front half the breadth of the carapace, deepish, its free edge nearly 
stiaight : two little teeth on the lateral border of the carapace, behind 
the outer orbital angle. 

In the chelipeds of the female the .outer sui'face of the arm wrist 
and hand are granular; the upper border of the arm ends acutely, 
and the inner border ends in a spine ; the inner angle of the wrist is 
pronounced, but is not dentiform ; and the upper surface of the palm 
is traversed, fore and aft, close to the upper border, by a fine and finely 
milled ridge. 

Legs long and slender, the 3rd pair being more than 2^ times the 
length of the carapace : their meropodites are not foliaceous, being about 
three times as long as broad, and they have a subterminal spinule on 
the anterior border only ; their dactyli are long and slender, those of 
the 3rd pair being more than three-fourths the length of the propodite : 
the propodites and dactyli of all the legs are fringed with short stiff 
sharp bristles. 

The species is represented by a small female from the Andamans : 
its carapace is not quite 11 millim. in either diameter. 

112. Besarma longipest Krauss. 

Sesarma longipes, Eranss, Sadafr. Cmst. p. 44, pi, iii. fig. 2 : Milne Edwards, 
Ann. Soi. Nat., Zool., (3) XX. 1858, p. 198 : Kingsley, Proc. Ac. Nat. Sci. Fhilad. 
1880, p. 216 : de Man, Zool. Jahrb., Syst., II. 1887, p. 651. 

The length of the carapace is equal to its breadth at the antero- 
lateral angles, but as the lateral borders of the carapace diverge consi- 
derably, from before backwards, the greatest breadth of*the carapace (at 
the level of the 2nd pair of legs) is considerably more than the length. 

Carapace deepish, very slightly convex ; its regions are not very 
well defined, but the median longitudinal groove of the gastric region is 
deep, and the 4 post-frontal lobes are sharply prominent, the middle pair 
being much broader than the outer ones. 

Front half the extent of the anterior border of the carapace, the 
free margin slightly sinuous: the divergent lateral borders of the 
carapace have a tooth of good size behind the outer orbital angles. 
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Clielipeds ia the female not half as long again as the carapace ; 
the outer surface of the arm and wrist are rugulose, and both surfaces of 
the palm are studded with sharpish granules : the upper border of the 
arm ends acutely, but there is no spine at the end of the inner border ; 
the inner angle of the wrist is pronounced, almost dentiform ; there are 
no granular or pectinated crests of any kind on the palm : the fingers 
are little bent and leave no large gap between them when closed, there 
are some sharpish granules along the upper border of the dactylus, and 
along the lower border of the fixed finger. 

The legs are remarkably uneven in length, the third pair being 
more than 2| times the length of the carapace ; the meropodites are 
not exactly foliaceous, their greatest breadth being hardly two^fifths of ' 
tlieir length, and they have a subteiuninal spine on the anterior border 
only ; the dactyl! are remarkably long, those of the third pair being as 
long as their propodites.* 

In the Indian Museum are 2 females from the Andamans : the 
carapace of the larger one is 18 millim. long and 20 millim. in its 
greatest breadth posteriorly. 

113. Sesamia Kraussi^ de Man. 

Semrma Krnussit de Man, Zool. Jahrb., Byst., II. 1887, p. 652, and Jonm. Linn. 
Soo., Zool., XXI 1. 1888, p. 193, pi. xtv. figs. 1-8. 

Differs from 8. longipes, which it closely resembles, in the following 
characters ; — 

(1) the four post-frontal lobes are not so prominent, the outer ones, 
indeed, being very inconspicuous : 

(2) the free edge of the front is more sinuousi owing to the depth 
of the median notch : 

(3) there are two distinct teeth on the lateral border of the 
carapace, behind the outer orbital angle : 

(4) the outer surface of the wrist and both surfaces of the palm 
are nearly smooth, and there is a row of sharp granules along the 
outer surface of the fixed finger : the upper border of the arm does not 
end acutely : 

(5 ) the legs are eveu longer and slenderer, the 3rd pair being more 
than 3^ times the length of the carapace : the meropodites of the legs 
are at least 3 times as long as broad. 

In the Indian Museum is a single male from the Nicobars : its 
carapace is 9 millim. long and 11 millim. in greatest breadth. 

Heller (** Novara*’ Crust, pp. 64, 66) inoludes the following species in the 
Indian fauna 

8. Eydoum, Milne Edwards, Ann. Sci. Nat.| Zool., (8) XX. p. 184 (Madras). 
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B. indica, Milfie Edwnrds, tom» cit. p. 186 fOeylon, Nicobani). 

S. gracilipeSf Hi}]ie Edwards, tom. eits p. 182 (Nioobars). 

Sauhatiuh, Dana. 

SarnuiUum, Dana, Sillimau’s Amer. Joarp. fid. (2) Xll. 185), p. 26S, and 
Proo. Ac. Kat. Bed. Pbilad. 1851, p. 251, and IT. S. Expl. Exp. Orast. pt. I. p. 357 : 
Eingalej, Proo. Ac. Nat. Sci. Pbilad. 1880, p. 212 : do Man, Zool. Jahrb., Syst , II, 
1887, p. 659. 

Metagrapsw, Milne Edwards, ^Ann. Soi. Nat., Zool., (8) XX. 1853, p. 188. 

This genus, which I almost agree with Dr. de Man in regarding 
as only a subgenns of Sesarma^ differs from Sesarma in the following 
particulars : — 

(1) the front, instead of being abruptly and vertically deflexed, 
is gradually declivous and obliquely deflexed : 

(2) the antoro-lateral borders of the carapace are usually a little 
ai’ched, instead of being in the same straight line with the postero- 
lateral bordera : 

(3) tbe abdomen of the male does not completely coincide with 
the breadth of tlio sternnm at the level of the 5th pair of legs ; and 
in the female the terminal s^ment is not deeply impacted in the penul- 
timate segment. 

Dishihution : West Indies, West coast of Africa, Indo- Pacific. 

114. Sarmatium crasstim, Dana. 

Barmatium erasewn, Dana, Proo. Ao. Nat. Soi. Pbilad. 1851, p. 251 ; U. S. Expl. 
Exp. Crust, pt. 1. p. 358, pi. xxui. figs. 1 a-d : Milne Edwards, Ann. Sci. Nat., ZooL, 
(3) XX. 1858, p. 189 : Kingsley, Proc. Ao. Nat. Sci. Pbiiad. 1880, p. 212: de Man, 
Zool. Jabrb. Syst. IT. 1887, p. 600. 

Carapace deep, broader than long, broader behind tlian in front, 
smooth, with veiy faint iiidications of regions and no ohliqne strice on 
the epibrancliial regions : of the post-frontal lobes the two ihiddle ones 
alone are distinct, and they are not prominent, they occupy almoSt all 
the space between the orbits. 

The front is half the extent of the antenor border of the carapnee; 
its free edge is very little concave in the middle line. The antero- 
lateral borders of the carapace are distinctly arched and are cut into 
2 broad blunt lobes (one of which is the orbital angle) followed by a 
small tooth. 

Chelipeds “of male hand above tmnsversely four to five- 

plicate, externally itearly smooth, moveable finger with four short 
rudiments of spines, carpus mostly smooth, a few seriate grannies 
above.’* In the female the tiansverse plications of the upper surface 
of the hand are very indistinct and the dactyl us is smooth. 
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Legs not mnoh compressed : the meropodites are not broadened, 
there is a spinnle at the distal end of their anterior border ; the dactyli 
are slender bat are shorter than the propodites. 

In the Indian Museum is a young female from the Nicobars : its 
carapace is 8 millim. long and 9 broad. 

Henderson (Trans. Linn. Soo., Zool., (2) T. 1893, p. 393) describes a variety 
of 3armat%tim indiewm (Milne Edwards, Nonv. Arcbiv. da Mas. IV. 1868, p. 174, pi. 
zzYi. figs, 1-5) from Cochin. 


Metasesabma, Edw. 

,e 1 

MBtaaesarma^ Milne Edwards, Ann. Sd.Nat. Zool. (3) XX. 1853, p. 188 : Kingsley, 
Proo. Acad. Kat. Sd. Philad. 1880, p. 211 : de Man, Zool. Jahrb., Syst. IX. 1895-97, 

p. 128. 

The most marked difference between this genus and Sssarma, which 
it closely resembles, is that the tooth at the inner angle of the orbit 
meets the thickened angle of the front, so as to completely exclude the 
antennae from the orbit. 

The regions of the carapace are not defined, and the post-frontal 
tubercles are inconspicuous : the front is vertically deflexed as in Sesatma^ 
but is deeper and overbangs the epistome : the reticulate appearance of 
the pterygostomian and neighbouring regions is finer, closer, and more 
confused : the orbits are more open below : « the antennas are much 
smaller : the legs are not so broad and compressed. 

The Metasesarmata are land and fi^esh- water crabs of the Tndo- 
Pacific region. 


115. Metasesarma Uousseauxii, Edw. 

MetaaaBBrma Botbsseauxiit Milne Edwards, Ann. Sci. Nat., Zool. (3) XX. 1853, 
p. 188, and Archiv. da Mas. VII. 1856, p. 158, pi. z. figs. 1 a-c : Kingsley, Proo. Ao. 
Hat. Sci. Philad. 1880, p. 211 : de Man, Zool. Jahrb^ Syst., IV. 1889, p. 439, and IX. 
1895-97, p. 138, and X. 1898, pi. zziz. fig. 28, and in Weber’s ZooL Ergebn. Hiederl. 
Ost-Ind. II. p. 350: Henderson, Trans. Linn. Soo., Zool., (8) V. 1898, p. 892: 
Ortmann, Zool. Jahrb., Syst,, VII. 1893-94, p. 7l7. 

Seaarma Auhryi, de Man (nee A. M. Edw.), Jonm. Linn. Soo., Zool., XXXL 1888, 

p. 168. 

Carapace deepish, a little broader than long, smooth to the naked 
eye, slightly convex fore and aft : a short semilunar groove separates the 
gastric from the cardiac region, and there is a median longitudinal 
post-frontal groove of some depth : the middle pair of post-frontal 
tubercles are distinct, though not prominent, but the outer ones are 
hardly distinguishable. 
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Front a little more than half the breadth of the carapace, vertical, 
deep, somewhat spathnlate, the free edge convex and very slightly 
sinnons. 

Sides of the carapace slightly curved and convergent posteriorly, 
no tooth behind the outer orbital angle. 

The chelipeds are longer and more massive in the male, but are 
otherwise similar in both sexes : in the male they are less than times 
the length of the carapace. To the naked eye they are smooth, except 
for a patch of vesiculous granules in the middle of the inner surface 
of the palm. The inner angle of the wrist is sharply pronounced, and 
the upper border of the palm and of the base of the dactylus have a 
few small blunt serrulations. The palm is as high as long, the dactylus 
is about times the length of the upper border of the palm, the 
fingers, though a little hollowed at tip, are subacute and have no gap 
between them when closed. 

Legs rather slender, smooth and unarmed to the naked eye : the 
meropodites are not broadened : the dactyli are as long as their pro- 
podites and like them are fringed with dark spine-like bristles. The 
3rd pair of legs, which are the longest, are less than twice the length 
of the carapace. 

In the Indian Museum are 61 specimens from the Andamans and 
Nicobars, Morgui, Ganges Delta, Madras, and Minnikoy (Laccadives). 
Many of the specimens* were taken on land, hiding under timber, in 
which situation their curious mottled coloration must be protective. 
The largest specimen has a carapace 14 millim. long by nearly 17 bi oad. 

Clistocceloma, a. M. Edw. 

Clistoeosloma, A. Milne Edwards, Nouv. Arohiv. da Mas. IX. 1873, p. 310: 
Kingsley, Proo. Ac. Nat. Soi. Philad. 1880, p. 219. 

Differs fi*om Sesarma only in the following characters : — 

(1) the tooth at the inner angle of the lower border of the orbit 
meets the front, as in Metasesarma, so as to completely exclude the 
antennm from the orbit : 

(2) the reticulation of the sidewalls of the carapace resembles 
that of Sesarma^ but, on denudation, the lines of granules are found to 
be absent, so that the meshwork is made np of hairs entirely ; 

(3) the merus of the external maxillipeds is shorter. 

Ficm Metasesarma this genus is distinguished by the lobulation of 
the dorsum of the carapace and the dentate lateral botders. 

If Metasesarma is to be classed as a subgenus of Sesarma as it has 
been, and with undoubted reason, by Dr. do Man, the same course 
might be taken with Olistocmloma. 
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116. Cliatoccdloma halanWy Edw* 

OlistoccBloma halanaae, A. Milne Edwards, Monv. Arohiv. dn Mas. IX. 1873, 
p. 311, pi. x?ii. fig. 1. 

The whole body and the appendages, except the tips of the dactyl! 
of the legs, are everywhere covered with a dark dense adherent fur, 
amid which, on the dorsal aspect, are numerous clamps of tomentum 
that look like tubercles : the legs, in addition, have a shaggy fringe of 
coarse hair. 

Carapace square, as long as broad, somewhat depressed: when 
denuded it is smooth and polished, with all the regions well defined and 
boldly and symmetrically lobnlated, and the post*fron^ lobes promi- 
nent, the outer ones being again subdivided into two tubercles. 

Front much more than half the breadth of the carapace, nearly 
vertically deflexed, deepish, its free maigin sinuous and turned up to 
form a trenchant horizontal edge. 

The latei*al borders of the carapace are cut, anteriorly, into three 
lobes including the outer orbital angle. 

Ghelipeds subequal, nearly similar in size in both sexes, not more 
massive than the legs, shorter even than the 1st pair of legs, which are 
little longer than the carapace. When denuded they are smooth, 
except that the upper surface of the wrist is a little lumpy : the inner 
border of the arm is a little convex distally, but does not expand into 
an undoubted lobe : the palm is higher than long, but is by no means 
swollen or massive, and in the male only its upper surface is traversed, 
obliquely fore and aft, as close as possible to the upper border, by a 
fine microscopically -pectinate crest: the fingers are subacute, though 
slightly hollowed at tip, and have no wide gap between them when 
closed, and the fixed finger is shorter and deeper than the dactylus, the 
dactylus is nearly twice as long as the upper border of the palm, and in 
the male its upper border is milled with about 14 or 15 lamellae. 

Legs markedly unequal : the third pair, which are the longest, are 
not quite twice as long as the carapace. In all, the meropodites are 
thin and broad, and the daotyli are not two-thirds as long as their 
propodites. 

In the Indian Museum are a male and two females from the 
Nicobars. The carapace of the largest is 19 milUm. in either diameter. 

117. Olistocodoma merguiense^ de Man. 

CliBtooaUma mergukuBiB, de Mao, Joom. Linn. Boo., Zool., XXII. 1888, p. 195, 
pi. ziii, fig. 10, and Notes Leyden Mas, XII. 1890, p. 92 ; and Zool. Jabrb., SysL, 
IX. 1896-97, p. 830, and X. 1898, pi. zzxi. fig. 40. 
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This species difBers from 0. halcmsm in the following particnlars : — 

(1) the carapace is decidedly broader than long, its lobulations are 
not nearly so bold and convex, and the outer post-frontal lobules may 
be entire : 

(2) the free edge of the front is not turned up to form a trenchant 
horizontal crest, although it is well defined : 

(3) the cbelipeds of the male are far more massive than any of the 
legs ; the inner border of the arm is dilated distally ; the palm is a good 
deal swollen, tlie pectinate crest that traverses its upper surface is 
longer, and its inner surface is more granular ; the fingera are more 
widely separated when closed, and the lamellar tubercles along the 
upper border of the dactylus are more numerous : 

(4) it is a smaller species. 

In the Indian Museum are 10 specimens from the Nicobars : the 
carapace of the largest egg-laden female is 10 millim. long and 12 
broad. 


Metaplax, Edw. 

Metaplcm^ Milne Edwards, Ann. Sci. Nat. Zool. (3) XVIII. 1852, p. 161. 

BhaconotuSf Gerstaecker, Arohiv f. Naturges. XXII. 1856, i. p. 140, and 
Kingsley, Proc. Ae. Nat. Sci. Philad., 1880, p. 213. 

MetaplaVf de Man, Jonm. Linn. Soo., Zool., XXII. 1888, pp. 163~15&. 

Carapace quadrilateral, somewhat depressed', a good deal broader 
than long, the regions well or fairly defined and the cervical and 
branchial grooves distinct. 

Front declivous, its breadth about a third or a fourth that of the 
carapace, the convexity of its free edge impinges on the ep is tome to 
help in forming the broad interantennulary septum. 

Lateral borders of the carapace straight, or a little arched anteriorly, 
nearly parallel, cut into 4 or 5 teeth of which the last one or two are 
very incouspicnous. The posterior part of the sidewalls of the 
Carapace with some hairs carving towards the incurrent branchial 
opening. 

Orbits of good depth : their outer wall incomplete, their lower 
border crenulate : the eyes do not fill the orbits and the eyestalks are 
not prolonged. 

The autennules fold nearly transversely : the septum between 
them is broad. The auteuum lie in the orbital hiatus^ their basal joint 
m extremely short, their flagellum is of fair length. 

Epistome short, but well defined and prominent : bucoal cavern 
squarish : the external maxillipeds leave between them a large rhomb- 
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oidal gap, in which the mandibles are exposed ; a broad obliqne groove, 
bounded internally by a line of hairs, runs from a point behind the 
antero-extemal angle of the ischium to the anterior edge of the merus : 
tlie merus is truncated, and the foliaceous propodite articulates near its 
antero-extornal angle. 

The chelipeds differ very markedly in the sexes : in tlie female 
they are shorter and slenderer than the legs, but in the male they are 
longer and much more massive than the legs. In the male there is 
always a short oblique horny crest, either on or close to and parallel 
with, the inner border of the arm, as in many species of Macrophthalmus : 
it probably, as Dr. de Man suggests, is scraped against the lower border 
of the orbit to produce a musical sound. ^ 

Legs slender, the first and last pairs much shorter than the 2nd 
and 3rd pairs — the 3rd pair the longest. 

The abdomen in the male does not quite cover the sternum between 
the bases of the last pair of legs : it may have all 7 segments distinct, 
or, rarely, the 3rd 4th and 5th segments may be fused together : in the 
female all 7 segments are separate and the 7th is small aud deeply 
impacted in the 6th, as in Sesarma. 

Bistrihuiion : Estuaries and mudflats of the Oriental littoral. 

The species of Metaplax have many points of resemblance with the 
Ocypodoid genus MacrophthalmuSy and this is all the more likely to lead 
to confusion as the two genera share the same habitat and have the 
same manner of life ; but there is no doubt of the true position of 
Metaplax among the Sesarminss. 

Key to the Indian species of Metaplax. 

I. Anterior border of carpi and propodites of legs spinj ; 

chelipeds in the male 8 times the length of the carapace M, crenulata. 

II. Anterior border of carpopodites and propodites of legs 
smooth : male chelipeds less than 8 times the length of the 
carapace : — 

1. Daotylus of chelm of male without any prominent 
lobe on its dentary edge : chelipeds of male equal 
i. 8rd 4bh aud 5th abdominal segments fused 

together in the male Jf. indica, 

ii. All the abdominal segments separate : — 

a. Length of the carapace about three- 
fourths the breadth ; orbital portion of - 
lo;wer border of orbit with 4 or 6 teeth... AT. dentipea, 
h. Length of the carapace less than three- 
fourths the breadth : orbital portion of 
lower border of orbit with 9 or 10 teeth... Jf. distincta. 


J. II. 56 
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2, Daofcylos of ohelss of male with a prominent lobe 
projecting on the dentarj edge : oholipeda of male 
markedly uneqaal ; — 

i. Pulm of larger clieliped of male longer than high. Af. elegans, 

ii. Palm of larger chelipod of male higher than lung. M. intermedia, 

118. Metaplax indica^ Edw. 

Metaplax vndicuB^ Milne Edwards, Ann. 8ci. Nat., Zoo1«, (3) XYIII. 1852, p. 161, 
and Archiv. dn Mns. Yll. 1855, p. 165, pi. xi. figs. 2-2c. 

Carapace about two- thirds as long as broad, deepish, a little oouvox, 
its surface smooth, the regions and the cervical and epibranchial grooves 
faint. 

Front about a third the greatest breadth of the carapace. Lateral 
borders of the carapace nearly straight, cut into 4 teeth, of which the 
first 2 are large, the 3rd very small, and the 4th very inconspicuous. 

Lower border of the orbit of the male continued to the level of the 
first notch in the lateral border of the carapace, unevenly crenulate. 

Chelipeds of the male equal, more than times the length of the 
carapace, smooth and unarmed, to the naked eye: arm long and slender, 
projecting far beyond the carapace, its musical crest is almost on tlio 
inner border, close to its proximal end : palm nearly twice as long as 
high, increasing in height from its proximal to its distal end : fingers 
sleuder, acute, not noticeably channelled and only moderately incurved, 
neither of them have any large lobes on their dentary edge, the dactylus 
is hardly shorter than the upper border of the palm, and though it is 
defiexed is not hooked. 

Legs quite unarmed, the carpopodites and propodites of the two 
middle pairs remarkably tomentose : the third pair of legs are a little 
more than twice as long as the carapace. 

The 3rd 4th and 5ch abdominal segments of the male are fused 
together — though the sutures are not obliterated on either side, but 
only in the middle — to form a single piece. 

In the female the chelipeds are very slender, quite smooth, a 
little longer than the cai^apace, and the lower border of the orbit is 
finely and evenly serrulate. 

In the Indian Museum are a male and a female from Karachi : the 
carapace of the male is 10 millim. long and 14*5 millim. broad. 

119. Meiaplax diaiincta^ Edw. 

Metaplax diatinetue, Milno Edwards, Ann. Boi. Nat., Zool., (3) XYIII. 1852, 
p. 162, pi. iv. fig. 27 : de Man, Journ. Linn. Soc., Zool., XXII. 1888, p. 168, pi. z. 
figs. 7^9 ; Henderson, Trans. Linn. Boo., Zool., (2) Y. 1893, p. 891. 
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Differs from M. t tidied in the following ohatucters 

(1) the campace is more than two-thirds — ^nearly three- (}ilartei s — 
as long as broad : 

(2 ) the lower border of the orbit of the male is prolonged to the 
level of the second notch in the lateral border of the carapace, and 
its orbital portion is cat into 9 or 10 little, blunt, obscurelj-bilobulate 
teeth, which decrease very regularly in size from within outwards : 

(3) the chelipeds of the male are hardly 2| times the length of 
the carapace ; the arm has denticulate borders — the inner border being 
a little dilated distnlly — and is not elongate and slender, its musical 
crest runs obliquely away from the inner border and is nearer to the 
middle of that border: the palm is only abput half again as long as 
high: the fingers are obi iqnely- truncated and channelled at tip, the 
fixed finger has a lobe (tbongb not a very large on el on its dentary 
edge, the dactyins is hardly shorter than the upper border of the palm 
and has a strong hook-like curve : 

(4) the anterior border of the meropodifces of tlie legs is armed, 
in the first and last pairs with a single subterminal spine, in the middle 
two pairs with several spines ; the tomentum on the carpopodites and 
propodites of the middle two pairs of legs is not so thick : 

(5) the abdomen of the male consists of 7 separate segments. 

In the Indian Museum are 8 specimens^ from Madras, Coconada, 
Mergui, and the Nicobars : the carapace of the largest male is 15 
milUm. long and 21 broad. 

120. Metaplax dentipes (Heller). 

Helire Heller, Novara Crust, p. 62, pi. v. fig, 5 : Kingsley, Proc. Ac, 

Nat. Soi. Fhilad. 1880, p. 220. 

Metaj^ax dentipes, de Man, Joum. Linn. Soo., Zool., XXII, 1888, p. 162, pi. zi. 
figs. 1-3. 

This is little more than a large variety of Jlf. distincia^ from which 
it differs in the following particulars : — 

(1) the carapace is less transverse, its length being slightly more 
than thi^e-fonrths of its breadth : 

(2) the lower border of the orbit of the male is divided, in its 
orbilal portion, into 4 or 5 blunt, broad, compressed teeth decreasing 
in size from within outwards, and each tooth has a little cusp at its 
outer end : 

(3) in the chelipeds, the inner border of the arm is more dilated 
distally; the lobe on the dental^ edge of the fixed finger is not so 
convex; and the dnctylus is as long as tlie upper border of the palm 
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and is not so strongly Looked ; the daotylns also sometimes has an 
enlarged* tooth — ^not a distinct lobe — near the middle of its dentary 
border : 

(4) the anterior border of the meropodites of the legs is very often 
quite free from spines, but sometimes there are inconspicuous spinules 
Tvhere spines exist in M. distincta. 

In the Indian Museum are 23 specimens from the banks of the 
Hooghly, the mud-flats of Arakan and Tenasserim, and Mergui. The 
carapace of a large male is a little over 21 millim. long and 29 millim. 
broad. 


121." Meia]^lax ehganSy da’M.aa. 

Metaplaai elegann, de Man, Jonrn. Linn. Soc., Zool., XXII. 188S, p. 164*, pi. x5. 
figs. 4-6, and Zool. Jahrb., Syst., VITL 1894-96, p. 696. 

Mctaplax erasaipes, de Man, in Wober*s Zool. Ergobn. Niederl. Ost-Ind. IT. 1892, 
p. 325, pi. zix. fig. 12 {ipso teste). 

Besembles M. iudica in the form of the carapace, but can be re- 
cognized by the following characters 

(1) the groves of the carapace are fainter; 

(2) the lower border of the orbit instead of being irregularly cut 
into dentiform lobules is very finely and regularly pectinate ; 

(3) the chelipeds in the male are not 2^ times as long as the cara- 
pace and are distinctly unequal, the hand of one being decidedly larger 
than its fellow : the arm is not elongate, its edges are granular, and its 
musical crest, which is very fine, stands at the middle of the inner bor- 
der, running obliquely parallel with that border : the larger palm is 
only a little longer than high and its inner surface is granular, its 
fingers are obliquely truncate and strongly channelled, and both of 
them have a lobe near the middle of their dentaiy border, the dactylus 
also is strongly curved, at any rate in the larger hand : 

(4) in the first pair of legs the meropodites have a single subter- 
minal spine on the anterior border, in the 2Dd pair there are from 
three to six spines, and in the 3rd and 4th pairs from seven to ten : 
moreover at the extreme distal end of the posterior border of the 
meropodites of the two middle pairs of legs there may be two or three 
spinules : 

(5) the abdomen of the male is broader, and has all 7 segments 
separate. 

In the Indian Museum are 32 specimens from the Godavari Delta 
and from Mergui: the carapace of the largest male is 10*5 millim. long 
and 16 broad. 
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122. Metaplax intermedda, Man. 

Metaplaa intermediuSf de Man, Jonm. Linn. Soc., Zool., XXII. 1388, p. 166, pi. 
xi. figs. 7-9. 

Differs from 3f , indica in tlie following characters : — 

(1) la the male the lower border of the orbit is continued a little 
beyond the first notch in the antero-lateral border of the carapace, and 
at its inner end it is cut into a series of 5 or 6 little even teeth that 
decrease in size from within outwards, and then it gradually becomes 
minutely and regularly pectinate : 

(2) the chelipeds of the male are markedly unequal, the difference 
in size being in the hand : their length is about 2| times that of the 
carapace : the aim is of no great length and is somewhat broadened 
across the middle, its edges are granular, and its musical crest lies in 
the middle of the inner border, close to and nearly parallel with that 
border : the palm has granular edges and is much compressed at its 
antcro- inferior corner; in the larger cheliped the hand is at least as high 
as long : the fingers are obliquely truncated and strongly channelled ; 
in the larger hand the dactylus is hooked and has a lobe on its cutting 
edge near the proximal end, while the fixed finger is broad, is thin and 
compressed at its basal end, and presents on its cutting edge a notch 
(corresponding with the lobo on the dactylus) followed by a high lobe 
that descends obliquely to the tip of the finger : 

(r'l) near the far end of tho anterior border of the meropodites of 
the legs is a spine : 

(4) the abdomen of the male has all 7 segments distinct, and is 
rather broadly triangular. 

Ill the Indian Museum are 11 specimens from the Godavari Delta, 
the Gangetic Delta aud Mergui. The carapace of the largest male is 
91 niillim. long and 16 broad. 

123. Metaplax crenulata, Gerstaecker. 

Rhaconotue crenulatuSf Gerstaecker, Arch. f. Naturges. XXII. i. 1856, p, 143, 
pi. V. fig. 6 : Kingsley, Proo. Ac. Nat. Soi. Pbilad. 1880, p. 213. 

Metaplaa^ crenulatus, do Man, Journ. Linn. Soc., Zool., XXII. 1888, p. 156, and 
Zool. Jahrb., Syst., IV. 1889, p. 439. ^ 

Carapace about three-fourths as long as broad, convex, with the 
regions well defined and the cervical and epibranchial furrows deep and 
coarse, its surface pitted. 

Front about a fourth the greatest breadth of the carapace. Lateral 
borders of the carapace out into five teeth,’ the edges of which are 
serrated ; the anterior part of the lateral borders is distinctly arched. 
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The lower border of tho orbit, in the male, extends beyond the 
first notch of the lateral border of the carapace, its inner end is sharp 
entire and sinnous, but all the rest of its extent is elegantly beaded. 

Chelipeds of the male three times tlie length of the oai'apnce, the 
borders of tho wrist and hand, and the inner border of the wrist, 
sharply graimlar or serrulate : arm long and slender, somewhat dilated 
at its proximal end, the mnsioal crest close to the proximal end and 
almost on the inner border : the palm gradually increases in height from 
behind forwards, its greatest height is about half its length, along the 
middle of its inner surface is a row of granules ending in a granular 
patch : fingers slender, acute, incurved, not channelled, tho extreme 
• length of the dactylus is only about three-fourths that of the upper 
border of the palm : there are no prominent lobes on the dentary edges 
of the fingers. 

Both borders of the meropodites of the legs, as well as the anterior 
border of the carpopodites and propodites, are spinulate. The third 
pair of legs are nearly as long as the male chelipeds. 

In the abdomen of the male, which is naiTow, all 7 segments are 
distinct, the penultimate segment being square. 

In the female the chelipeds are very slender and are about 1| 
times the length of the carapace, and the lower border of the orbit is 
elegantly pectinate. 

In the Indian Museum are 11 specimens from the Snnderbunds 
and Mergui. The carapace of the largest male is 30 millim. long and 
40 broad. 


Sub-family Plagcsiinjs, Dana. 

Plagusia, Latreille, 

Plagusia (part), Latreille, Gen. CruBt. et Ing. p. 33 (1^6) : Degmarogt, Consid. 
Gen. Crust, p 126 (part): De Haan, Faun. Japon. Orast. p. 31: Milne Edwards 
(part), Hist. Nat. Crust. II. 90, and Ann. Sci. Nat. Zool., (3) XX. 1853, p, 178; 
Miors, Ann. Mag. Nat Hist. (6) I. 1878, p. 148, and Challenger Braoliyura, p. 271 ; 
Kingsley, Proo. Ac. Nat. Soi. Philad., 1880, pp. 189, 223. 

Philyra, De Haan, l,c, supt'a. 

Carapace subcircular, depressed, the antero- lateral borders toothed. 
The interorbital space is broad, being nearly a third the greatest 
breadth of the carapace ; but there is no true front, so that the an ton* 
nular fosses, into which the antennules fold nearly vertically, are visible 
in a dorsal view as deep clefts in the anterior border of the carapace. 
The interantennular septum is broa«d. Orbits deep : the antenna) stand 
in the wide orbital hiatus, their fiagellum is short. 



4a7 


1900.] A. A^Qo^^k.^Carcinulogical Fauna of India, 

Epistome short: baccal cavern squarish, its anterior border is 
cronate and projects strongly in a horizontal direction. The external 
inaxillipeds do not meet across the buccal cavern, but the space between 
them, which is not very, broad, is occluded by bristles : their merus is 
as broad as the ischium and carries the palp at its summit : their 
exognath has no flagellum, 

Cholipeds and legs dorsally rugose. Chelipeds subequal : in the 
male they are more massive than the legs, and longer than those o£ the 
first and last pairs, in the female they are shorjter and slenderer than any 
of the legs : the fingers are stout and have rounded hollowed-out tips. 

TiOgs very stout, with broad massive meri and short stout serrated 
dactyli. 

The abdomen of the male is triangular and rather broad : it covers 
all the sternum between the last pair of legs, and it may have all 7 
segments distinct or the 3rd 4th and 5th fused. In the female the 
abdomen is broad and consists of 7 segments, but the 3rd 4th and 5th 
do not move independently of one another. 

Disiribniion ; all warm seas, and extending into the Mediterranean. 

In habit the Flagusise to a certain extent resemble the Orapsi^ 
dodging about rocks that are awash at high tide, and hiding in crannies 
when pursued. They also resemble Far«wa in being able to make 
themsolves at hpme on drift timber in the open sea. This will account 
for the very wide range of some of the species. 

The presence of two species in the Mediterranean implies nothing, 
of itself, for they may very probably have been carried there by ships- 
On the “ Investigator” one could always see a Plagusia adhering to the 
ship’s side near the water-line, 

12 1. Plagusia depressa var. squamosa (Hbst.). 

? Cancer depressust flerbst (nec Fabr.), Krabben *o. I. ii, 117, pi. iii. figs. 36 a-b« 

Cancer squamoeus^ Herbst, 1. it, 260, pi. zx. fig. 118 (v. Hilgendorf, SB. Gea- 
Nat. Froande, 1882, p. 24). 

Plagusia squamosut Latreille, Gen. Crnst. p. 34s and Konv. Diet. Hist. Nat. XX VI, 
p. 683, and (F) Enoyol. Method. X. 1826, p. 145: Lamarck, Hist. Nat. Anim. Sana 
Terh. p. 246 : Milne Edwards, Hist. Nat. Crnst. II. 94 : Krauss, Sndafr. Gmst. 
p. 42: Milne Edwards, Ann. Sci. Nat., Zool., (8) XX. 1863, p. 178: Heller, SB. 
Akad. Wien, XLIII. 1861, p. 863, and Novara Crnst. p. 61 : A. Milne Edwards, 
Nonv. Archiv. dn Mas. IX. 1873, p. 298 : Bichters, in Mobins, Meeresf. Maorit. 
p. 157 : Hilgendorf, SB. Ges. Nat. Freande, Berlin, 1682, p. 24. 

Plagusia tuhereulatat Lamarck, L c. p. 247 : Latreille, Bncyol. Method. X. p. 146 : 
Milne Edwards, I c. p. 94: Miers, Ann. Mag. Nat. Hist. (6) I. 1878, p, 148: 
Haswell, Oat. Austral. Crnst. p. 110: Milller, Verb. Ges. Basal, VIII. 1886, p. 476 : 
de Man, Notes Leyden Mns. V. 1888; p. 168, and Zool. Jahib., Syst., IX. 1895-97, 
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p. 358 : Ortmann, Zool. Jahrb., Syst., Yll. p. 730 : M. J. Baihbniii P. U. S. 

Nat. Mns. XXI. 1898, p. 605. 

Plagusia immaculata, Lamarok, 2. c, p. 247 : Miers, Z. c., p. 150, and Challonp^er 
Brachjnra, p. 273, pi. xxii. fig. 1 : llaswell, 2. e. : de Man, Arcbiv fiir Naturges. 
LIII. 1887, i. p. 371 : Cano, Boll. Soc. Nat. Napol. IH. 1889, p. 246 ; Henderson, 
Trans. Linn. Soo., Zool., (2) V. 1893, p. 301 : Ortmann, 2. c. : Nobili, Ann. Mns. 
Qenov. (2) XX. 1899, p. 271. 

Plagusia depressaf Latreille {nec Fabr.}, Enoyol. Meth. X. 145 : Milne Edwards, 
Hist. Nat. Crnst. II. 93, and Ann. Soi. Nat., Zool., (3) XX. 1853, p. 179 : Heller, 
Novara Crust, p. 51. 

Plagusia oricntalis, Stinapson, Froo. Ao. Nat. Soi. Pbilad. 1858, p. 103, and Ann. 
Ljo. Nat. Hist. New York, Yll. 1860, p. 231. 

All the regions of the carapace are distinct, and the surface is 
covered with flat pearly or squamiform tubercles which are fringed 
anteriorly with little close-set bristles of uniform length. 

The tubercles vary: sometimes they are prominent, sometimes 
depressed, and sometimes they are almost obsolete on the most convex 
portions of the carapace. The little fringes of bristles also vary: some- 
times they All all the space between the tubercles, somtimes they can 
only be made out with a lens, sometimes they are absent. 

The antero-lateral border of the carapace is armed with four teeth 
(including the orbital angle) which decrease in sisse from before back- 
wards. The epistome is prominent beyond the anterior border of the 
carapace and is usually cut into seven lobes. 

The chelipeds of the adult male are massive and are about half 
again as long as the carapace, but in the female they are slender and 
only about as long as the carapace. The inner angle of the wrist is 
coarsely dentiform : the tubercles on the upper surface of the palm and 
dactylus are arranged in high relief in longitudinal rows, those on the 
outer surface of the palm— especially at the upper part of it — have a 
tendency to fall into transverse rows* 

On the posterior edge of the dorsal surfadfe of the basipodites 
of the legs is a subacute tooth or blunt lobe with entire edges, this tooth 
being most conspicuous in the 2nd and 3rd pair of legs : on the anterior 
border of the meropodites there is a single strong spine, subterminal in 
position : the upper surface of the carpopodites pz'opodites and dactyli is 
traversed longitudinally by a dense strip of long bristles. The 3rd pair of 
legs, which are the longest, are not quite twice the length of the carapace. 

In the Indian Museum are 31 specimens from the Bay of Bengal 
and Arabian Sea: many of them were taken from drift timber in the 
open sea. Old specimens are commonly encrusted with barnacles and 
acorn-shells. The largest specimen in the collection has a carapace 
54 millim» long and 56 broad. 
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Liolophus, Miers. 

Lp,iolophuSf Miers, Oat. Crast. New Zealaud, p. 46 (1876), and 4.nn. Mag. Nat. 
Hist. (6) I. 1878, p. 153. 

AcanthopuSf De Haan, Faun. Japon. Crast. p. S9: Dana, TJ.8. EzpL Exp. Crust, 
pt. 1. p. 372 : Milne Edwards, Ann. Soi. Nut., ZooL, (3) XX. 1868, p. 180 (nom. prseoee.). 

As ill Vlagtma^ the antennoB fold nearly vertically in deep slits — 
visible in a dorsal view — cut in the anterior border of the carapace, the 
slits dividing the interorbital space into three deep lobes *, and the 
exognatli of the external maxillipeds has no flagellum. 

The difference from Plagusia is as follows : — 

The carapace is extremely flat and depressed—being quite disk- . 
like — and is longer than broad: the interantennular septum is of no 
great breadth : the epistome is almost linear : the merus of the external 
maxillipeds is very small, being much nan*ower than the ischium, and 
is disposed obliquely in repose : the chelipeds and legs, though in 
places spiny, are not rugose: the legs are much slenderer, and though 
the meropodites are broad they are very thin : the copulatory organ 
of the male ends in a claw : finally, the exognath of the external maxiU 
lipeds is extremely short and slender. 

As in the Indian species of Flagusta^ the abdomen of the male 
consists of 5 segments, the 3rd 4th and 5th being fused. The abdomen 
of the female is similar in this respect to that of the male. 

Distribution : as Plagusia^ but not in the Mediterranean. 

125. Liolophus planissimus (Hbst.). 

Cancel' planipes, Seba, Thesaurus III. p. 49, pi. xiz. fig. 21 (1758). 

Cancer p1a7ixesimu8f liorbst, Krabben &o. III. iv. 3, pi. liz. fig 8 (1804). 

Plagueia clavimanaf Latreille, Gen. Crust, p. 34: Lamarck, Hist. Nat.. Anim. 
SauB Vert., Crust., p. 247 : Desmarest, Diet. Soi. Nat. XXVllI. p. 246: Latreille, 
Enoycl. Method. X. p. 146 ; Desmarest, Coiisid. Gen. Crust, p 127, pi. ziv. fig. 2 : 
Milne Edward Hist. Nat. Crust. II. 92, and iu Curier, lUgne Animal, Crust, pi. 
xziii. fig, 3 : Hess, Archiv f. Nat. XXXI. 1865, i. p. 164 : Desbonue et Schramm, 
Crust. Gnadalonpe, p. 50: Richters in Mfibiua’ Meeresf. Mauiit. p. 167. 

Plagueia eerripes, Lamarck, loc, cit. : Latreille, Enojcl. Method, loe. eit, 

Aeanthopua planisBimue, De Haan, Fann. Japon. Crnst. p. 30 : Dana, U. S. Ezpl. 
Ezp. Crust, pt. T. p. 872 : Milne Edwards, Ann. Soi. Nat , Zool., (3) XX. p 180 : Heller, 
SB. Ak, Wien, XLIII. 1861, p. 864 ; Stimpson, Ann, Lyc. Nat. Hist. New York, VII. 
1862, p. 232 : Heller, Novara Crust, p. 61 : A. Milne Edwards, Nonv. Archiv. du 
Mub. IX. 1878, p. 299 : Brooohi, Ann. 8ci. Nat., Zool,, (6) II. 1876, Art. 2 {male appen* 
dages ) : Nauok, Zeits. Wiss. Zool. XXXIV. 1880, p. 31 (gastric teeth)* 

Acanthopua clavimanua^ Erauss, Sudafr. Crust,, p. 42. 

Acanthopua Qihhesif Milne Edwards, Ann. Soi. Nat. Zool. loc. cit. 

Leiolophua planiaaimua, Miers, Cat. Crust. N. Z. p. 46, and Aun. Mag. Nat. Hist. 
(6) 1. 1878, p. 153, and P, Z. S. 1879, p. 38, and Zool. H. M. S. Alert, pp. 618, 545 ; 
J. n 67 
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Filhol, Ornst. N. Z., Mias. I’lle 0»inpbeU, p. S04 ; Haawall, Out. Anatnl. Omat. 
p. 112 ! Muller, Terh. Gee. Nat. Baael, 1886, p. 416 : de Man, Arch. f. Nat. LUI. 1887, 
i. p. 872, and Notee Lejden Mua. XV. 1898, p. 287, and Zool. Jalirb., Byat., IX. 
1886-97, p. 858 : Pooock, Jonrn. Linn. Boo., Zool., XX. 1890, p. 618; Hendaraon, 
Trana. Linn. Boo. Zool. (2) V. 1898, p. 891 : Ortmann, Zool Johrb, Byat., VII. 1898- 
94, p. 731 : Whitelegge, Mem. Anstral. Mna. III. 1897, p.lW : M. J. Batbbnn, Ann. 
InBt. Jamaica, 1. ISOT. p. 86. 

Carapace thin, disk-like, covered vrith little short bristles which, 
however, leave certain symmetrical raised linear patches bare : the 
meropodites of the legs are clad in the same way, and have two long 
bare stripes. 

Tlie front, the antennnlar and snpra-orbital angles, and the epis- 
tome are all acutely spinous : the antero-lateral border of the carapace 
is armed with 4 acute spines : the middle of the upper border of the 
orbit is moi'o or less serrate. The eyes are large and reniform. 

The chelipeds vary according to age and sex, but the arm and 
wrist are always armed with spines ; the palm is smooth, nude, oval, 
and somewhat compressed j and the fingers are shoit, blunt, and hol- 
lowed at tip. In the adult male the palms, or one of them, are remark- 
ably deep. 

The anterior border of the meropodites of all the legs is armed 
along its whole length with remarkably large and even spines, the pos- 
terior border ends in a spine : in the case of the first two meropodites 
there is a second row of spinules parallel with the anterior border, but 
this is very indistinct in the meropodites of the 3rd pair, and quite 
absent in those of the 4th. 

The colour in life is dark green, the nude 8ti*eaks being bright 
green. In the Indian Museum are 36 specimens from the Andamans, 
Ceylon, and Laccadives : the carapace of the largest is 23 millim. long 
and 2i bx'oad. 


Family GEOCARCINID^, Dana. 

Key to the Indian Oenera, 

1. Fron to* orbital border more than half the masimum breadth 
of the carapace : iuterautennnlar eepfcam broad : epiaiome 
well defiLned and prominent : dactjli of lege with 4 rows of 
apinea 

1. Bncoal cavern not elongate : ezognath of external 
maxillipeda without a fliigellnm : opposed edges of the 
basal joints of tbe 2nd and 8rd pairs of legs beavily 
fringed with hair much as in Ocypoda 7— 

i. Antero-lateral borders of carapace dentate GBAPSonxi. 

ii, Antsro-Uiteral bordmie ef ewapaoe eni^re*.!...,.. BriGEAPSus* 
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2. fitiooal oaTern elongate : exognatli of external maxit* 
lipeds with a flagellum : no hairy fringe on the basal 
joints of the And and 3rd pairs of legs........ Cabdioboha. 

IT. Fronto*orbital border less than half the greatest breadth of 
the carapace : interantennnlar septnm narrow : epistome 
ill-deflned and sunken : daotyli of legs with 6 rows of 
spines : exognath of external maxillipeds without a 
flagellum Fklocabcinus. 


Obapsodes, Heller* 

GrapsodeSf Helleri Noyora Crust, p, 68 : Kingsley, Proo. Ao. Nat. Sci. Pbilod. 

1880. pp. 188) 107. 

Carapace depressed, little broader than long, declivous anteriorly, 
the regions faintly indicated, the dorsal surface without ridges or 
wrinkles, the lateral borders well arcbed and irregularly dentate. 

Front about half the width of the auteiior border, or about a third 
the gi'oatesb breadth of the carapace, strongly deflexed, its free edge 
nearly straight. 

Orbits small, shallow, the lower border is wanting except for the 
tooth at the inner angle. The antennnles fold nearly transversely iu 
fossffi which are widely open externallF : interantennular septum very 
broad. Antenual flagella slender and very short, standing in the 
orbital hiatus. 

Ejustome of moderate length fore and aft. External maxillipeds 
having a rhomboidal gap between them, in which the mandibles are 
visible : the merns is narrower than, but about the same length as, the 
ischium, and is a little oblique : the palp, which though coarse is small, 
articulates at the antero-extemal angle of the merus. 

Chelipeds iu both sexes subequal : in the male they are very much 
more massive than the legs aud longer than the first and last pairs : in 
the female they are relatively shorter and much less naassive than in 
the mule. The tips of the fingers are acute. 

Legs stout, their joints are not particularly broad or compressed 
/hut have their edges armed with stout bristles : the dactyli are long, 
/ acute, and thoiiiy. The 2tld and 3rd pair of legs are the longest, and 
between their bases is a recess fringed with hairs resembling that found 
in Ocypada and Oelasimus^ and probal^ly iudipatiug terrestrial or 
amphibious habits. 

The abdomoD in both sexes oonsists of seven segments, and in the 
male its base covers all the breadth of the sternum between the last 
pair of legs. 

DUtrihution : Islands of East Indian Arohipelago. 
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This goiiuB is realij identical with Bpigrnpsus {^Nectograpsus)^ 
from which it only diifei^s in having the regions of the carapace even 
more indistinct, the lateral borders of the carapace entire, the male 
chelipeds remarkably unequal, and the dactylas of the legs alone 
hirsute. 


126. Orapscdes notatiis, Heller. 

Orapiodes noiafm, Heller, Novara Crast. p. 68, pi. v, fig. 2 : Hiers, P. Z. S. 1877, 
p. 136: J. S. Kingsley, Proo. Ao. Nat. Sci. Philad, 1880, p. 197: de Man, Notes 
Leyden Mas. V. 1883, p. 160. 

Carapace five>sixths as long as broad, the regions defined, though 
faintly, the surface smooth except sometimes for some granules near 
the lateral borders. The antero-lateral borders are cut into three 
shallow teeth or lobes behind which are some inconspicuous crenula* 
tious. On the line of flexion of the front are two eminences separated 
by a notch. Epistome and pterygostomian regions tomentose. 

The chelipeds differ considerably in the sexes, though always 
smooth. In the adult male they ai*e nearly twice the length of the 
carapace, tlie inner angle of the wrist is pronounced but not spiniform, 
the palm (which is as high as long) has a strong bulge at the infero- 
posterior angle, the dactylus (which is twice as long as the upper 
border of the palm) is much longer than the immobile finger and 
closes very obliquely, and there are two molariform teeth, one near 
the base of the dactylus, the other nearer the tip of the immobile 
finger. 

In the female the chelipeds are hardly times the length of the 
carapace, the inner angle of the wrist is dentiform or spiniform, the 
palm is not enlarged or inflated, and the fingers are of nearly equal 
length, meet in the greater part of their extent, and are finely denticu- 
lated except near the tips. 

The second pair of legs, which are the longest, are about twice the 
length of the carapace, the third pair are a little shorter than the 
second, and the first and last pair are about times the length of the 
carapace. 

In the Indian Museum are 8 specimens from the Nioobars. The 
carapace of the largest male is 25 millim. long and 30 millim. broad^ 
but a female is somewhat larger than this. 

That this species is probably terrestrial is evidenced by the vaulted 
branchial cavities, and also by the folding of the membrane that lines 
them, which is practically the same as that of Ocypoda^ Cardiosoma^ and 
Pelocarcinus, 
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Epigbapsus, Heller. 

EpigrapsuSf Holler, Yerh. zool.-bot. Gea. Wien, XII. 1862, p. 522: Kingalef, 
Proo. Ao. Nat. Soi. Philad. 1880, pp. 188, 192: Miera Challenger ** Braohjarai 
p. 265. 

NectograpsuSf Heller, Novara Gruat. p. 66. 

This genus is really identical with Orapsodes, from which it differs 
in no single point of importance. 

The trivial characters that separate it from Qrapsodes are the 
following : — 

The regions of the carapace are hardly distinguishable, and the 
lateral margins are entire: the chelipeds in the mule are markedly 
unequal, one of them being longer and vastly more massive than the 
legs, the other being hardly larger than those of the female (which 
]*esemble those of Grapsodes) : tbongh the legs resemble those of 
Orapsodes in proportions and in the singular length of the dactyli, they 
differ in having only the terminal joint hirsute. 

Distribution : Islands of the East Indian Archipelago and Polynesia. 

127. Epigrapsus politusy Heller. 

Epigrcupsus politus^ Heller, Verb, zool.-bot. Ges. Wien, XII. 1862, p. 622: 
Kingsley, Proo. Ao. Nat. Soi. Philad. 1880, p. 102 : Miers, Challenger Brachynra, 
p. 266 : Ortmann, Zool. Jabrb., Syst., VII. 1893-94), p. 703 : de Man, Zool. Jabrb. 
Syst. IX. 1895-97, p. 79. 

Nectograpsus poUtus, Heller, Novara Crnst. p. 67, pi. v. fig. 8, 

Cai-apace about seven-eighths as long as broad, perfectly smooth, 
the outer orbital angle not pronounced and the lateral margins entire 
in the adult. The line of flexion of the front is a little concave in the 
middle. Epistome and pterygostomiau regions tomentose. 

Chelipeds smooth, equal in the female, markedly unequal in the 
male. In tlie male the larger cheliped is more than twice the length 
of the carapace, the inner angle of the wrist is not pronounced, the 
palm is about as high as long and has a strong bulge at its postero* 
inferior angle, the dactyl us is much longer than the immobile finger, 
and the dactylus has 2 or 3 small molariform teeth while the immobile 
finger has a single one. 

In the female the chelipeds are little longer than the carapace, 
have the inner angle of the wrist pronounced, the palm not enlarged 
or inflated, and the fingers finely and inconspicuously toothed and nearly 
equal in length. 

The smaller cheliped of the male is but little larger tbau those of 
the female. 
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Of the le^^B the 2ad pair are the longest, being twice the length of 
the carapace, and the 3rd pair are slightly shorter : the 1st pair are 
nearly 1| times, the 4th pair about times the length o& the carapace. 

In the Indian Museum are 4 specimens, from the Andamans and 
Nicobars : the carapace of the largest male is 14 millim. long and 16 
miilim. broad. 


CARbtodOkAi LatreiUe. 

CardisomOf Latreille, Encyol. Method. X. p. 685 (1825) : De Haan, Fann. Jnpetl. 
Gmst. p. 27 : Milne Edwards, Hist. Nat. Orast. IT. 22, and Ann. Sci. Nat. Zool. (8) 
.XX. 1868, p. 203 : Smith, Trans. Connect. Acad. Sci. II, 1870, p. 142 : Miers, 
Challenger Braohyura, p 219 : Ortmann, Zool. Jahrb., Syst., YII. 1893-94, p. 732. 

t Diseoplaif^ A. Milne Edwards, Ann. Soo. Eutom. France, (4) VIJ. 1867, p, 248, 
and Near. Arohiv. da Mas. IX. 1873, p. 293. 

Carapace deep, convex fore and aft, transversely oval, with the 
lateral borders tumid and strongly arched owing to the vault-like 
expansion of the gill- chambers, the pteryg^stomian regions densely 
tomentose. 

The fronto-orbital border is much more than half, and the deflexed 
and nearly straight front is about a fourth, the greatest breadth of 
the carapace. Orbits deep, with the outer angle defined by a denticle, 
and with the tooth at the inner angle well developed but distant from 
the front : the eyes are very loose in the orbits. 

The antennules fold obliquely beneath the front, by which they are 
a good deal concealed : the inter-antennular septum is very broad. The 
antennas lie in the orbital hiatus, which their broad basal joint nearly 
fills : their flagellum is very short. 

Epistome short, prominent and well defined : bnccal cavern elon- 
gate squarish, the external maxillipeds do not close it but leave between 
them a rhomboidal gap in which the mandibles are exposed. In the 
external maxillipeds the meims is a longish joint and cairies the 
palp, which is large and not at all concealed, at its antero-extomal 
angle : the exognath, which carries a flagellum, is exposed in much the 
greater part of its extent. The exogmiths of the other maxillipeds are 
heavily fringed with coarse hair. 

The chelipeds, which are much more massive than the legs, may 
either be equal or markedly unequal, diffeiing little in the sexes : they 
alter considerably wiih age — one or both — ^the arm and Angers becoming 
elongated, and tlie whole hand increasing in size until it becomes longer 
than the carapace is broad and more than half as liigh as the carapace 
is long. 

The legs are stout: some of their joints are fringed with bristles, and 
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their long strong dactyli are square in section and have a series of 
spines along all four edges. 

The abdomen in both sexes consists of 7 separate segments, and in 
the male its base covera the whole width of the stemam between the 
last pair of legs. 

The branchisB are eight in number on either side: the gill chambers 
are vaulted and remarkably capacious, and they are lined by a tliick 
vascular membrane folded to form a sort of pocket, and as in several 
other crabs — such as Gelasimus and Ocypoda— that spend most of their 
time out of water, a sort of “ choroid process *’ of this membrane, 
shaped like a gill-plume, projects laterally over the pleura of the 
penultimate pair of legs. 

The species of this genus live on land. They are very common in 
the jungles of the Andapians where they may be found in the day time 
crouching under roots, falleu logs, &c., sometimes in burrows near the 
shore. 

Distribution: West Indies and neighbouring coasts of Ameiica, 
Cape Verde Is. and West Coast of Africa, Indo*Paoific from Madagascar 
to Chili. 

Key to the Indian speciee of Cardiosoma. 

I. Carapace very strongly convex fore and aft, the regions 
indistinct : breadth of the orbit not much more than half 
its length ; mems of the legs with bristles only at its 
distal end C. eamifsx, 

II. Corn pace very moderately convex fore and aft, the 
regions distinct : breadth of the orbit about two- thirds 
its length : merus of the legs with bristles along its whole 
length 0. hirtipes, 

128. Oardiosoma camifex^ (Hbst.). 

Oaneer earntfem and hydromus, Herbst, Krabben etc. II. v. 168, 164, pi. xli. figs. 
1,2(1794). 

0ardi6<ma camifesB, Latreille, Encyol. Method. X. p. 685 ; Milne Edwards, Hist. 
Nat. Cmst. II. 28 : Ga4rin, loon. Ehgue An., Crust, pi. v. fig. 2 : Dana, U. S. Expl. 
Erp. Crust, pt. I. p. 877 : Milne Edwards, Ann. Soi. Nat. Zool. (8) XX. 1868, p. 204 : 
Heller, Novara Crust, p. 85: A. Milne Edwards, Nouv. Arobiv. du Mus. lY. 1868, 
p, 71, and IX. 1878, p. 264: Hoffmann, in Pollen and van Dam, Faun. Madagaso., 
Omst. p. 12 t Brocchi, Ann. 8ci. Nat., Zool., (6) II. 1875, Art. 2, p. 85, pi. xvii. 
figs. 117, 118 (mate appendages) : Miers, F. Z. S. 1877, p. 137, and Phil. Trans. 1879, 
p. 490, and Challenger Braohyura, p. 220 : Hilgendorf, MB. Ak. Berl. 1878, p. 801 : 
de Man, Notes Leyden Mas. 11. 1880, p. 31, and in Weber's Zool. Ergebn. Niederl. 
Ost.-Ind. II. p. 285: Biobters, in Mabius, Meereaf. Maurit. p. 157: Lens and 
Biohters, Abh, Senok. Nat. Ges* XII. 1881, p. 422: Taaohenberg, Zeitsohr. f. 
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Kuturviriaa. LTI. 1883, p. 171 : Henderson, Trans. Linn. Boo,, Zool., (2) V. 1898, 
p. 380: Nobili, Ann. Mus. Genov. (2) XX. 1899, p. 271. 

Cardihoma Quanhumi var. carnife9, Ortmaiin, Zoul. Jahrb., Syst., Yll. 1893-94, 
p. 735. 

Cardisoma oheaum, Dana, Proc. Ao. Nafc. Soi. Philad. Y. 1851, p. 252, and U. S. 
Expl. Exp. Crnst. pt. I. p. 376, pi. xxiv. fijj:. 1 : Milne Edwards, Ann. Soi. Eat., Le. 
p. 205 : Stiiui>8on, Froo. Ac. Nat. 8ci. Philad. 1858, p. 100 : Streets, Bull. U. S. Nat. 
Mus. Yll. 1877, p. 114: ? de Man, Notes Leyden Mus. 11. 1880, p. 35. 

Cardisoma Urvillei, Milne Edwards, Ann. Sci. Nat. £.e. p. 204: de Man, Notes 
Leyden Mas. t.c., p. 33. 

Carapace strongly convex fore and aft, especially in the young, 
the regions are indicated by inequalities of level, but the posterior 
limit of the gastric region and the cardiaco-intestinal region are 
defined by grooves : the posterior areola of the gastric region is always 
tumid. 

The antero-lateral border of the carapace is defined by a fine raised 
line, becoming indistinct with age, which is not continuous with the 
small tooth at the outer orbital angle, but starts at a little denticle of 
its own. 

The sides of the front (inner boundaries of the orbit) arc very 
oblique : the sinuous upper border of the orbit runs very slightly back- 
ward to the base of the outer orbital tooth : the greatest width (height) 
of the orbit is little more than half the length of that cavity. The 
basal antenna-joint is large, touching the front. 

The breadth of the buccal cavern, measured across the middle of 
the external maxillipeds, is equal to its length in the middle line. 

In both sexes the chelipeds are unequal ; they are smooth, except 
for a few small tubercles or wrinkles or denticles or granules along the 
edges of some of the joints : the inner angle of the wrist is dentiform, 
the palm is higher than long, especially in the larger hand, the stout 
fingers meet only at tip, especially in the larger hand. 

The size of the larger cbeliped varies with age. In adults of 
moderate size it is about twice the length of the carapace, the ischium 
hardly projects beyond tlie carapace, and the length of the dactylus is 
about equal to the height of the palm. In old specimens, especially in 
the male sex, it is about 2J times the length of the carapace, the 
ischium projects far beyond the carapace, and the length of the dactylus 
is times the height of the palm. 

In the legs there are stiff bristles, not very thickly set, at the 
distal end of the merus, on the anterior border and surface of the 
cflrpus and on both borders of the propodite. 

The 7th segment of the male abdomen is half or less than half the 
length of the 6th| measured in the middle line. 
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In the Indian Museum there are 13 specimens from the Andamans 
and the Coromandel coast (besides specimens from Tahiti and Mada- 
gascar). 

Oi tmanii considers that this form is only a varictj of the West 
Indian C, Quankumi, with which he regards the West African 
C. armatum as synonymous. So far as I can judge from single speci- 
mens of these two supposed species, 1 should think that this view is 
correct 


129. Gardlosoma kirtipeSj Dana. 

Cardiiioina hiriipeSj Dana, Proc. Ac. Nat. ScL Philud. 1861, p. 253, and U. S. 
Expl. Exp. Crust, pt. I. p. 376, pi. xxiv. iiga. 2, a-d : Milne Edwards, Ann. Sci. Nat., 
Zool., (3J XX. 1853, p. 2C5 ; Hess, Archiv f. Natnrgoa. XXXI. 1865, i. p. 140 : 
neller, Novara Crust, p. 33 : J^iors, Gat. Crust. Now Zealitnd, p. 53 : de IMan, Notes 
Loydon Mas. II. 1880, p. 34, and Archiv f. Naiurges. LIII. 1887, i. p. 310, pi. xiv, 
fig. 3 : E. Nanck, Zeits. Wisa. Zool. XXXIV, 1880, p. 20 (gastric teeth) : FIIIk*!, Crust. 
N. Z, in Miss. Vile Campbell, p. 400 ; Ortmann, Zool. Jahrb., Syst., VJI. 1893-91, 
p. 737 : VVhiteleggo, Mom. Austral. Mus. 111. 1897, p. 138: Nobiii, Ann. Mus. Genov. 
(2) XX. 1899. p. 271. 

Discoplax longipcSf A. Milne Edwards, Ann. Soc. Entomol. Franco, (4) VTI. 
1807, p, 284, and Nouv. Archiv. du Mus. IX. 1873, p. 29 h pi. xv. (f?ec Ortmami, /.c.), 

Tliis species is easily distinguished from 0. earnifex by the 
following characters : — 

(1) the carapace is much less convex, tlie regions arc much more 
distinctly defined, and the gastric region is distinctly subdivided, by 
grooves, into 3 areol® : moreover there are some fine oblique stria) on 
the sides of the epibranchial regions : 

(2) the sides of the front, or inner boundaries of tbc orbit, are 
not nearly so oblique : the upper border of tho orbit is less sinuous and 
runs slightly forwards to the outer orbital angle ; the greatest widtii of 
the orbit is nearly two-thirds the length of that cavity. The basal 
antenna joint does not touch the front ; 

(3) the breadth of tho buccal cavern, measured across tho middle 
of the mori of the external mnxillipcds, falls considerably short of the 
length measured in the middle line : 

(4) the clielipeds may bo unequal but are far more commonly 
equal, even in old specimens in which the palms and fingers have grown 
long and the palm become enlarged ; 

(5) the bristles dn the legs aro more thickly set, and they occur 
along the whole of the anterior border of the merus : 

(6) the 7th segment of the male abdomen is more than half tho 
length of the 6th, measured in the middle lino. 

J, ii. 68 
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In the Indian Museum are 18 specimens from the Nicobars and 
Andamans (besides 4 from the South Seas and Madagascar). 

In life the carapace is dark violet and the chelee briglit cinnabar red. 

Pelocarcinds, Edw. 

Gecarcoidea, Milne Edward8> Hist. Nat. Crust. II. 25 (1837). 

Pelocarcintia, Milne Edwards, Ann. Sci. Nat. Zool. (3) XX. 1853, p. 203, and 
Arohiv. dn Mus. VII. 1854-55, p. 183 : A. Milne Edwards, Nouv. Arciiiv. dn Mns. 
(3) 11. 1890, p. 171 {et synon.). 

Hylseocarcinus, Wood-Mason, J.A.S.B. XLII. 1873, pt. 2, p. 258, and Ann. Mag. 
Nat. Hist. (4) XIV. 1874, p. 189. 

• LiniTiocarcinuB, de Man, Notes Leyden Mus I. 1879, p. 65. 

Gecarcoidea, Ortmaun, Zool. Jahrb., Syst., VII. 1893-91, pp. 732, 738. 

Carapace transversely oval, somewhat depressed, with the lateral 
bordei's tumid and strongly arched owing to tim vanlt-like expansion 
of tlic gill -chambers : the gastric region pat ticularly well defined. 

The extent of the fi*onto-orhital border is less than half the great- 
est breadth of the carapace, that of the strongly deflexed and nearly 
straight front is from a sixth to a seventh the greatest breadth of the 
carapace. 

Orbits deep, broadly oval, demarcated dorsally by a sharpish slightly 
raised border, their outer angle not defined, a wide gap in their lower 
border ; at the inner angle there is a strong tooth which may or may 
not, even in the same species from the same jnnglo, meet the front : 
if it does so, the antennm, which are much reduced in size, nre excluded 
from the orbit. 

The antennules fold obliquely beneath the front, and the inter- 
aniennular soptum is not very broad. 

Epistome sunken, hairy posietiorly so as to appear ill defined from 
the palate. Buccal cavern rounded anteriorly, not nearly closed by the 
external maxillipeds, which leave between them a wide rhomboidal gap 
in which the mandibles are exposed 

The external maxillipeds are rather short : their merus lies oblique- 
ly, and its anterior edge is excavated for the insertion of the palp, 
which is short and coarse and is completely exposed ; their exognath 
is very short and almost entirely concealed and is without a flagellum. 
The exognaths of the otlier maxillipeds are heavily fringed with hair. 

Olielipeds much more massive than the legs, usually equal in both 
sexes, though larger and longer in the male than in the female. 

Legs stout : in all, the anterior border of the carpus and all the 
borders of the propodite and dactylus are spiny, there being six rowa 
of spines on the dactylus. 
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Tlie abdomen in both sexes consists of 7 separate segments, and 
in the male its base covers all the breadth of the sternum between the 
last pair of logs. 

The gill-chamber and its lining membrane, and the number of 
branch ite, are as in Cardiosoma, 

The Pehcarctni are land-crabs. The single Indian species is very 
common in the jungles of the Andamans, where, especially on the 
smaller islets, it grows to a large size. 

Distribution : Brazil, Andamans and Nicobars, Celebes, Philippines, 
New Guinea, Loyalty Is. 

Ortmann (Z.c.) throws doubt on the locality Brazil, but, as it^ 
appears to me, without sufficient reason, seeing that the elder Milno 
Edwards states definitely that the type of the species was found in 
that country by a collector of the Paris Museum. Pelorarcimis is by 
no means the only form of animal life that has this very curious and 
suggestive distiibution, which we also find, among Mammals in the 
Tapirs, among Birds, as Mr. Finn infoims me, in tlie Ficulets of the 
genus Pienmnus, among Reptiles in the Jlysiidits^ and among fishes in 
the freshwater eels of the genus Symhranchus, 

130. Pelocarcimts Humei (Wood-Mason). 

[TylsPocai'cinuB Hutnei^ Wood-Mason, Jonrn. As. Soo. Benfiral, Vol. XLII. 1873, 
pt. 2, p. 260, pis. XV, xvi, and Ann. Mag. Nat. Hist. (4) XIV. 1874, p. J90. 

Carapace transversely oval, becoming broader with age, its lateral 
borders tumid and ill defined. The gastic region is particularly well 
delimited and is divided into three snbregions — two antero-lateral and 
one postero-median — the anterior two of which are separated from one 
another by a deep groove : the cardiac-intestinal region is fairly well 
defined. 

In adults the carapace is smooth, except for some oblique strioa on 
the lateral borders, which become squaniiform markings on the ptery- 
gostomiau regions, these regions being devoid of tomentum. 

Front nearly vertically deflexed, somewhat spatnlate but with the 
free edge straight. The tooth at the inner angle of the orbit does not 
asually touch the front, but sometimes it does and excludes the small 
antennee from the orbit. 

The chelipeds in the adult male are usually equal and are about 2^ 
times the length of the carapace ; the arm projects a long way beyond 
the carapace, and its upper and inner borders are rugose or irregularly 
tuberculate; the inner angle of the wrist is truncated ; the palm is en- 
larged, its length is about 1| times its height and about as long as the 
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dact^'lus ; the fingers, though they only meet at tip, arc not -widely 
separated. 

In the adult female the cliolipeds are about times the length of 
the cai’apaco : the arm projects hat little, the hand is not much ciilai'ged, 
and the lingers almost meet throughout their length. 

In many young females the inner edge of the wrist is serrated and 
there are also a few denticles along the upper border of the palm. 

The second pair of legs, which aro the longest, are hardly twice the 
length of the carapace. 

Colours in life : carapace violet with some dirty yellow markings : 
chelipeds and legs yellowish w’ith a livid redflisli tinge. 

In the Indian Miisoum are specimens from Ihe Nicohars and from 
numerous islands of the Andaman group. The largest one has a carapace 
82 millim. long and 110 broad. 

Family PALICTDyE, Kathbuii. 

PalicUS, Philippi. 

Ctjmopoliay Boux, Crust. Modifc. pi. xxi. 1828 : Milno Edwards. Hist. Nat. Crust. 
II. 158 ; Miers, Challenger Brachyura, p. 333 {nom •pnv.occ,), 

Palicusy Mary J. Rathbmi, Proo. Biol. Soc., Washingtou, XI, 1897, pp. 93, 1G5 
["Philippi, Zweitor Jalirosbor. d. Toreius f. Naiurk, iu Cassel, 11, 1838.”], 

Cai apace depressed, broader than long, covered with granules and 
Avith symmetrical tuberclos or rugosities that have a tendency to fall 
into transverse series. 

Front about a third the greatest breadth of the carapace, little or 
not at all doflexed, usually lobed or toothed. Lateral borders of the 
carapace hardly curved, serrated anteriorly. 

Orbits deep, the upper border is cut into several teeth by deep 
clefts, and there are usually two clefts in the lower border. 

The antennules fold nearly transversely beneath the front : the 
interantennular septum is a narrow plate. The antenna3 commonly 
have the basal joint, which stands in the orbital hiatus, enlarged : the 
flagellum is well developed. 

Epistome sunken, not defined. Buccal cavern squai'o. The exter- 
nal maxillipeds do not close the buccal cavern anteriorly : their merus 
is very small and is much narrower than the ischium : the ischinm has 
its antero-iuterual angle and the merus its autero-external angle much 
produced : the palp ai ticulates near the middle of the concave summit 
of the obliquely- placed merus. 

Chelipeds short and usually slender in the female : in the adult 
male one of them may be enlarged— rarely both. 
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The two middle pairs of legs are much the largest : the htst 
pail’, except that they are much sliorter and slenderer, resemble tlie 
middle pairs, but the fourth pair are weak, sometimes filiform, and are 
elevated above the third pair as in Dorippe, etc. 

The abdomen in both sexes consists of 7 separate segments, the 
basal segments being very narrow fore and aft and the 1st linear. 

In the female the genital openings are on the 2nd segment of the 
sternum close to the suture between it and the first. 

Distribution: Atlantic coasts of Central America and of the United 
States, Cape Verde and Mediterranean, Indo-Pacific from Seychelles to 
California. 

The Indian species of Palictis live among coral shingle at a depth 
oC from 10 to 40 fatiioms, where their mottled coloration and granular 
rugose carapace afford a good concealment. 

Key to the Indian species of Palicus. 

I. Posterior border of the propodites and dactyli of tho first 


3 piiira of logs oiitiro 

1. Front cut into two lobes : — 

i. Lobes of front broad: propodites and 

dactjli of the two middio pairs of legs 
snb-foliaceouB P. Juhmu 

ii. Lobes of front subacute: propodites aud 

dactyli of the two middle pairs of legs 
compressed but not broadened P, Whitci, 

2. Front cut into four lobes, tho middle two sab- 

aciitc, the outer ones broad P. TTood-JIfasotit. 


IT. Posterior border of tho propodites and dactyli of the 
first 3 pairs of legs elegantly serrate 

1. Front cut into four blunt toetli .* propodites and 

dactyli of tho two middle pairs of legs broadly 
foliaceous P. serripes, 

2. Front cut into four acute teeth : propodites and 
dactyli of the two middle pairs of legs compressed 

but not foliflceous P. investigatoris, 

131 . Palicus J tikesii ( White) . 

CymopoUa JiiJcc&ii, White, in Jukes* Voy. H. M. S. “ Fly,*’ p. 838, pi. ii. fig. 1 ; 
Miers Zool. H. M. S. Erebus'* and Terror,'* Crust, p. 3, pi. iii. figs. 4-4c, and 
Challenger Prachynra, p, 336 : Ha.<4we11, Cat. Austral. Crust, p. 138 : Henderson, 
Trans. Linn, Soo., Zool., (2) V. 1893, p. 405. 

Carapace with tho regions well defined, and with tlie surface 
thrown into fonr transverse wrinkles, the two middle ones of which 
are tho most convex and best defined ; the whole sui’face is also closely 
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covered witk vesiculous and crystalline granules, which are largest 
on the convexities. 

Front divided into two broad rounded lobes : antero^lateral border 
of the carapace cut into three teeth including the orbital angle : 
posterior border of the carapace raised, but not cut into well-spaced 
lobules. 

Upper border of the orbit with two deep notches between the 
inner and outer orbital angles, both of these angles liaving a concave 
margin : lower border with two deep notches. There is a leaf-like 
lobule on the granular eye-stalk, another at the outer angle of the basal 
, antenna-joint, and another in the gap between the antenna and the 
outer angle of the buccal cavern. The exposed surface of the ischium 
of the external maxillipeds is obliquely traversed by two ridges wbich 
meet at the produced antcrodnternal angle of the joint. 

The chelipeds of the adtiU male are granular and downy and 
are usually markedly unequal. The larger one is stout, is more than 
times the length of the carapace and has a swollen (subcylindi’ical) 
club-shaped palm of which the length is not twice the greatest height : 
the fingers are short and stumpy, the dactylus being little more than a 
third the length of the palm, and meet only at tip : the smaller 
cheliped of the male is short and slender, sometimes however it is 
almost as large as its fellow. 

In the female the chelipeds are equal, are hardly longer than the 
carapace and hardly stouter than the last pr/ir of logs : tiny have a 
palm which is as slender and nearly as long as tho ischium, and 
incurved fingers which nearly meet throughout their length. 

In the first 3 pairs of legs tho merns is stout and broad with a 
granular dorsal surface and coarsely and unevenly serrulate edges, tho 
anterior edge ending in a crest-like tooth ; tljo carpus is dorsally 
carinate, and its anterior border has the form of a two-lobod carina; 
and the piopodite and dactylus are snbfoliaceous owing to the depth of 
the thin sharp carin» of their edges — these carinte being plumed. The 
4th pair of legs are short weak and granular as far as the dactylus, 
which is much shorter than the propodite. 

The Ist pair of legs are a little longer, the 4th pair a little shorter, 
than the carapace : the 2nd and 3rd pairs are about If times the length 
of the carapace. 

In both sexes all the abdominal terga, except the last, are trans- 
versely carinate, the carinao of the 2nd and 3rd terga being most 
conspicuous. Also on either side of the sternum tbeie are two crests, 
one behind the base of the last pair of legs, the other almost in a line 
with the 3rd abdominal carina. 
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In the Indian Musenm are 32 fipecimens, from the Andamans (up 
to 36 fath.), the Maldives (15-*30 fath.), and Ceylon (34fath.). Tho 
carapace of the largest female is 13 millim. long and 15 broad. 

132. Palicus Whitei (Miers). 

Cymopolia Whitei^ Miers, Zool. H. M. S. “Alert," pp. 618, 651, pi. xlix. 6g, C. 

At once distinguished from P. Juhesii, which it closely resembles, 
by the sharper and more prominent lobes of the front, and by the 
slendeier form of the first 3 pairs of legs, in which the edges of the 
meri are not serrated, the anterior borders of the carpi are not cristiform, 
and the propodiles and dactyli are not in any way fiubfoliaceous, their 
edges not being produced to form high thin carinos. 

Other differences, to be noted on closer inspection, are the follow- 
ing 

The transverse arrangement of the mgse of the carapace is not 
marked: tlio faint transverse carinss of the 5th and 6th abdominal 
terga are absent. 

In the Indian Museum ai'e 2 adult females and a non-adult female^ 
from the Andamans. 

133. Palicus Wood-Maso7ii, n. sp. 

Carapace with the regions distinct and areolated in high relief: 
except posteriorly, the areolsQ have no tendency to arrange themselves 
transversely: the convexities of the areolsB, but not the interspaces,^ 
bear clump.s of crystalline grannies. 

Front out into 4 teeth, the middle pair narrower, slightly more 
prominent, and on a ratber lower plane than the others : lateral border 
of the carapace cut into three teeth, including the very large and acute 
orbital angle : posterior border raised and irregularly lobulate. 

In the upper border of the orbit there are three deep notches, in 
the lower border a notch and a fissure. 

There is only one cheliped in the single specimen known : it is 
short, not stouter than the legs, and has some blunt denticles on the 
far end of tlie arm, on the wrist, and on the upper surface of the hand. 

In the first 3 pairs of legs the meri are stout and have a granular 
dorsal surface and coarsely serrulate edges, the anterior edge ending in 
a coarse spine ; the carpi are dorsally carinate, and their anterior edge 
has the form of a two-lobed crest ; while the propodites and dactyli are 
elongate and compressed with thin, but not cristiform, plumed edges. 
The filamentous 4th pair are granular up to the dactylus, which is not 
much shorter than the propodite. 
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TLe Isfc pair of legs are about 1| times, tbe 2ad and 3rd pairs are 
about times, tbe length of tbe carapace, while the 4tb pair are about 
as long as the carapace. 

In ibe male (female unknown) the first 5 abdominal terga are 
transversely cariuated, but tbe 4th and 5tb carinao are faint. The 
sternum is also cariuated on either side of tbe abdomen, as iu P, JuJcesii^ 
but the crests are much lower. 

In the Indian Museum is a single male specimen from the Anda- 
muuB : its carapace is 9 millim. long and 11 broad. 

134. Palicus serripes^ Alcock & Aiidprson. 

Cymopolia sen-ipes, A\cock & AndoTBOUf Jonrn, As. Soc. Bongal, Voh LXllI. 
pt. 2, 1894, p. 208 : IlluBtratioas of the Zoology of the lurostigaLor, Crust, pi. xxiy, 
fig. 7. 

Carapace with the regions well defined and cut up into a multitude 
of symmetrical convex areolro, its whole surface is covered with crystal- 
line granules which are enlarged on the convexities of some of the 
areolm. 

Fi’ont cut into 4 teeth, the middle two of wliieli, though defloxed 
find on a lower plane, are mneh sliarper and more prominent than the 
others : lateral borders of the carapace posteriorly divergent, cut into 
five ragged teeth, inclusive of the orbital angle : posterior bordci' cut 
into from eight to ten well spaced even tooth-like lobes. 

Upper border of orbit with 3 deep notches, lower border with a 
notch and a fissure : eyestalks sharply granular. Ischium of tbe 
external maxillipcds longitudinally grooved. 

The chelipeds of the female (male unknown) though shorter than 
the carapace are stouter than the first pair of logs : they may be sub- 
equal or unequal : the arm, wrist, and the upper surface of tlio palm 
are sharply granular, tbe palm is ratber full and is not elongate, being 
about half again as long as bigb and less than half again as long as tho 
fingers. 

Tbe 1st pair of legs are about as long as the carapace : their mcrus 
is sharply granular and its anterior border ends in a spine : their 
propodite and dactylus are thin and compressed but not broadened, and 
their posterior border is evenly serrated. 

The 2nd and 3rd pair of legs are a little over times tlio length of 
the carapace : their mems is very stout and broad, with a granular 
dorsal surface and sharply though irregularly serrated edges : their 
carpus has tbe anterior border ciistiform and irregularly serrate, and 
the posterior border suberistiform up to a terminal spine : tbeir pro- 
podito and dactylus are short and bimdJy foliacoous, with the posterior 
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border elegantly and evenly serrated and the anterior border fringed 
with long hair. 

The 4th pair are filiform) not nearly as long as the carapaoe, and 
are granular up to the dactylus which is slightly longer than the pro- 
podite. 

In the female the first 3 abdominal terga are transversely carinate : 
the Carina of the first tergum, which alone is prominent, ends off in a 
sort of scroll, which flanks the postero-lafceral angles of the carapace. 

In the Indian Museum are 9 specimens, all adult females, from 
off the Madras coast in the neighbourhood of Palk Strait and from off 
Ceylon 34 fathoms. The carapace of the largest is 9*5 millim. long and , 
11 broad. 


135. Palicni investigatorisy n. sp. 

This species is closely related to P. serripes^ but differs in the follow- 
ing characters * 

The areolse of the carapace are capped, not by clusters of grannies, 
but by sharp little tubercles between which the surface is smooth ; 
except on the lateral regions of the carapace there is only one such 
tubercle to each areola : 

(1) the four teeth of the front are all equally acute : the five teeth 
of the latei*al borders of the carapace, though irregular in size, are all 
very sharp and clean cut ; the teeth of the posterior border are smaller 
and sharper : 

(2) thei'O is no fissure towards the inner end of the lower border of 
the orbit : 

(3) there are denticles or sharp tubercles, instead of granules, on 
the arm, wrist, and upper surface of the hand ; 

(4) the legs only differ in the case of the 2nd and 3rd pairs in which 
none of the joints are so broad : the serration of the edges of the merus 
is different, the terminal spine of the anterior border being greatly en- 
laiged ; the anterior border of the carpus has a spine at each end, but is 
not otherwise serrated; and the dactylus and propodite, though thin 
and compressed, and otherwise quite like those of P. serripes^ are not 
broadened, being much less foliaoeous. 

In the Indian Museum is a single non -adult male from off the 
And a mans : its carapace is nearly 7 millim* long and 8 millim. broad. 

Family PTENOPLACIDAB. 

Ptenoplax, Alcock A Anderson. 

ArchaBoplow, Alcock and Anderson, Jonm. As. Soc. Bengal, Vol. LXIII. pt. 2, 
18H p. 160. 

J. jx. 59 
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Omii. pL XT, 1B96 : Alooolr, luTMtigaiior Bracbyara, p. 78. 

ix (he fenmo diegoosie hae eirt ady been paUiehed iu (Ufl Jenmal 
(joe. .Archieoplax} the above reCexmeoa are luAcieet, 

136. PtenoploM itotopus, Aicock A A&deieoxi. 

)^fchwoplaz noicfpufi, Alcoclc aud Andaraon, Joarn. As. 6oc. Bengalj LXllI. pt. 2, 
loot, p. tSlj pi. ix. dg. 8. 

' Ptinoplaz notopus, Alcock niid Auderaou^ 111. Zod. laTestigatori Crflst.) pi, xv. 
%, S j Aloodr, hivastigator OracHjrara, p. 79. 
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The tract of country in which the present inquiry was carried out 
extends along the East bank of the Hooghly river from Calcutta to 
Naihati, a distance of 25 miles. The area is fairly typical of Lower 
Bengal, and has for a long time been looked on as water-logged and very 
malarious. In 1889 Dr. Gregg, then Sanitary Commissioner of Bengal, 
after a careful inspection, came to the conclusion that the unhealthiness 
was due to certain drainage channels having been silted up, and a scheme 
for re-excavating some of them was prepared, but has not yet been carried 
out. Owing to an unusual prevalence of fever in 1899 a further inquiry 
into the health of the tract was ordered, and was carried out by me in 
February last. 

The plan of the enquiry was as follows. As the essential point 
to be determined was the proportion of the iniiabitants of the various 
parts of the area who were suffering from malaria, a large number of 
persons wet« examined for enlai*gement of the spleen; its size beaag 
noted as either just felt, two hngers breadth below the ribs, four 
fingers breadth below, or extending beyond the navel. The spleen* 
^unt as a test for the degree of malaria in a tract of country wai» 
J. II. 60 
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used by Major Dyson in the Punjab in a similar inquiry, and by others, 
and is perhaps the most reliable and easily earned out method, especially 
in the season of the year when fever is at a minimum. Secondly, the 
level of the ground- wafer was taken in as many wells as possible, and 
inquiries were made as to the height to which the ground-water rose 
during the rainy season, so as to enable the degree of water-logging to 
be estimated. Thirdly, the drinking-water supply was carefully noted. 
Fourthly, the number of fever cases treated at various dispensaries 
month by month was compared with the monthly rainfall over a series 
of years, and worked out in chai*ts, in order to ascertain the influence 
of seasons and rainfall on the fever rate. Lastly, some observations 
have been made on the distribution and monthly variations of the 
distribution of the Anopheles Mosquitos, which have furnished some 
rather surprising results. 

In carrying out the spleen-count the whole area was divided up 
into thirteen Municipalities, and as far as possible 100 persons, about 
lialf of whom were children, wore examined in each Ward of each 
Municipality, over 5,OoO persons having been examined in all. As 
children suffer from enlarged spleen more commonly than adults, just 
as Koch has recently shown that the malarial organism is also found 
in a larger percentage of children, the figures have been corrected 
so as to represent the spleen rate of 50 children and 50 adults in each 
Ward, so that the figures of the difEerent areas should bo strictly 
comparable. Visits were made from bouse to house so as to get a fair 
sample of the actual inhabitants of the Wards, and every precaution 
was taken to obtain accurate results, cvci y single person being examined 
by myself, a month being taken over the inquiry. 

The results are embodied iu the accompanying map, in which the 
different municipal areas are shaded in accordance with tlie percentage 
of persons who were found to have enlarged spleens, the darker areas 
representing the highest percentages and vice versa. The dotted lines 
within the municipEil areas enclose the Wards or areas separately 
examined, and the large figures within them indicate the spleen per- 
centage, while the figures enclosed in a circle are those of the distance 
of the ground water-level below the surface in feet and inches, the 
upper figures being the distance in the dry cold weather taken in the 
month of Februaiy, while the lower ones indicate the distance during 
the height of the previous rainy season. The small figures in brackets 
refer to the number of the Wards given in the left-hand margin of the 
map, and correspond with those in the tables given fux'ther on. 

Thb general results op the spleen-count. 

The following table shows the percentage of people who were found 
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to be suffering from enlarged spleen in each Municipality. They are 
arranged in order from above downwards as they are situated on the 
map from north to south, while the westernly ones, which lie on the 
east bank of the Hooghly, are placed on the left, and the easternly ones, 
which are at a little distance from tho river, are pla^d in the right-hand 
column, so that the table roughly represents their j^ition on the map. 


TABLE I. 


Municipality. 

Spleen 

lercentages. 

Municipality. percento^. 

Naihati ... 

19-9 

(Gobardanga) 

(55-5) 

Bhatpara 

200 



Garulia ... 

33-8 

• 


Noi-th Barrackpore 

36 5 

( Bnsirhat) 

(52*8) 

Titagarh 

37*8 

Baraset 

52*9 

South Barrackpore (Wefft) 

252 

South Barrackpore (East) 

560 

Kamarhnti (West) 

18-8 

Karnarliati (East) 

34-8 

Baranagar 

17‘8 

Norih Dum Dum 

68*1 

Chitpore-Cossiporo 

11-2 

South Dum Dum 

32-3 



Maniktolla 

13*2 

Average 

245 

Average 

410 


A glance at the above table or at tho shaded^ap will show that 
tho places situated on tho bank of tho Hooghly river have a much 
lower spleen percentage than those further to the east, even when tho 
latter are hut two miles from the river as in the case of the last five 
in the right-hand column of the table, with the exception of part of 
North Duin Uum. This having been ascertained, the question arose 
whether the lower rate on tho banks of the Hooghly was to bo regarded 
as the normal rate, and the In'gher figures of the inner tract as being 
due to water-logging or other abnormal conditions, or whether the latter 
must be taken as the usual state of affairs in this part of Lower Bengal, 
and the banks of the Hooghly as being exceptionally healthy. In order 
to solve this problem it was necessary to visit other places still further 
to the east, and Gobnrdanga and Basirhat, which are situated on the 
next flowing river to the cast of the Hooghly, namely, the Ichahamati, 
were selected as the most suitable for the j)urpose. The former is some 
20 miles to the cast of Naihati, while the latter is 26 miles to the cast 
of Bai'aset. The former is nearly surrounded by a bend of the river 
on two sides and by uiarsh land on the other sides, so that cannot be 
considered to be well situated from the health point of view, hut 
Basirhat, on the other hand, would appear to.be likely to bo as healthy 
as any place in this portion of the Gangetic delta. Nevertheless, both 
show a spleen-rate of over 50 per cent., which, agreeing as it does with 
Dr. Gregg’s statements about this tract of country, may be taken as 
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approximately the normal figure for this part of Lower Bengal. It 
would, thei*efore, appear that the east bank of the Hooghly is excep- 
tionally healthy, although some of the Municipalities in the low-lyiug 
tract a little to the east of the river show veiy high spleen-rates, more 
especially North Dum Bum and the portion of South Barrackpore to 
the east of the railway, whose figures are 68 and 56 per cent, respec- 
tively. It may also be at once mentioned that last year, namely, 1899, 
was an exceptionally feverish one on account of the excess and uneven 
distribution of the rainfall. 

On looking more closely at the figures it will be observed that there 
is one marked exception to the rule above pointed out, for Maniktolla, 
although situated away from the river-bank and on extremely low-lying 
and water-logged land, has, nevertheless, the second lowest spleen-rate ; 
an exception which has proved to be the key to a very important factor 
in the causation of the variations of the spleen-rate in the tract under 
consideration. The only ground on which the low spleen-rate of 
Maniktolla can be accounted for is the enjoyment by this advanced 
Municipality of a good filtered water supply. It is also worthy of note 
that Chitpore-Cossipore, which has the lowest rate of all, namely, 11*2, 
has the double advantage of a filtered water supply and a situation on 
the east bank of thp Hooghly. That these are the true reasons of its 
marked immunity is shown by the fact that the average rate of the two 
western Wards is only 7*4, while that of the two easteruly Wards, 
situated from one to two miles from the river, is 14*7, that is almost 
the same as that of Maniktolla. The density of the population of 
Chitpore, and consequent smaller number of tanks, etc., may also be a 
slight factor in its healthiness, but the details to be given immediately 
with regard to the spleen-rates of different parts of Maniktolla and 
other places show that this is not a factor of any great importance, but 
on the other hand they will prove conclusively the intimate relationship 
between a filtered water-supply and a low spleen rate, but as this point 
is one of the utmost practical importance it will be necessary to go 
somewhat into detail with regard to the spleen-rates of different Wards 
of the same Municipalities, more especially, of those parts of which 
are being supplied with good water by mills situated within their 
boundaries. At the same time the data with regard to the ground water- 
levels will be given, so that the question of water- logging can also be 
discussed. 

Ward variations in the spleen-rates. 1. Maniktolla. — This 
Municipality, as will be evident from the accompanying map, is situated 
between the Circular and the New Cut Canals, and this area is so fiat 
that there is only a fall of some eight feet from west to east in a 
distance of two miles. Its drainage is dependant on channels by the 
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sides of the four main roads, and is carried nnder the New Cut Canal 
by means of siphons into the Great Salt Water Lake, but these have to 
be closed at high tides to prevent the salt water running up into the 
drains, and they do not work very efficiently at present. The portion 
of the main drains in the western and more densely populated portion 
of the Municipality are brick-lined, but the eastern portions are of earth 
only. The water-level was taken in several wells, and in February it 
was found to average 5 feet from the surface of the ground, while 
evidence was obtained that it rises to within from one to two feet during 
the rainy season. A more typically water-logged place it would be 
difficult to find. For purposes of comparison it was divided up into 
western and eastern portions, and the spleen-rates were found to be 
12 4 for the former and 14 for the latter, although it might have been 
expected that the less densely inhabited and more water-logged eastern 
portion would have had a decidedly higher rate. It was in the west 
part of this Municipality also in which the larvee of the malarial- 
bearing mosquito was found in from half to two-thirds of the tanks as 
well as in some other pools, as will be detailed further on, so that none 
of the known causes of malaria were absent, in spite of which this 
Municipality, together with that of Chitpore and Cossipore, were the 
two which showed considerably the lowest spleqp -rates of all the 
thirteen, and these two are the only ones which have a full filtered 
water supply. 

The following table shows the above figures in a convenient form. 

TABLE II. 

Maniktolla. 

Gonnd 

Area. Water-Lovol. Water-supply. Corrected Spleen percentages. 


Feb., 

1900. 

llniTifl, 

1899. 


Adult 

Males. 

Children. 

General 

Total. 

West part (1) 5 ft. 

1 to 2 ft. 

Filtered. 

13 

11-8 

12 5 

East (2) 5 ft. 

2 ft. 6 in. 

do. 

13 

16-0 

14-0 


Chitpoue-Cossipoee. — This Municipality is situated immediately 
to the north of Calcutta, and extends. eastwards as far as the Eastern 
Bengal Railway and northwards to the southern border of Baranagar. 
It is divided into four Wards, namely, Chitpore and Cossipore West ex- 
tending from the river to the Grand Trunk Road, the spleen per- 
centages of which are 4*8 and 9*9 respectively ; and Chitpore and 
Cossipore East, extending from the Grand Trunk Road to the Railway, 
and consequently distant from one to two miles from the river bank, 
the spleen-rates of which are 13 and 16' 75 per cent, respectively. The 
whole area is supplied fully with filtered water, while those people 
who do not drink this (and they are certainly a decided minority) 
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will take chiefly river water in tlie westeni Wards, and tank water in 
the eastern ones. The water-level in three wells varriod only between 
4 and 5 feet from the surfjice in February, and in the rainy season it 
had been within from 1 to 2 feet of it ; so that here again there was 
considerable water-logging but the minimum amount of fever, while 
although the western portion is more densely populated, the eastern 
part presents numerous tanks, and is generally favomu-ble to the deve- 
lopemont of malaria, yet, apparently owing to the filtered water-supply, 
the spleen-rate is very low. 


TABLE III. 



Chitpoke-Cossipoue. 





Ground 



Corrected 

Area. 

Water-Level. Water-supply. 

Splc 

on iiorcontafyes. 


Feb., Uh inn, 


Arlnlt Children. 

Gorioral 


lOUO. 1899. 


Males. 


Total. 

Chifpore, West (3) 

4 it. 3 in. 1 ft. 

Filtered. 

205 

7-7 

4-85 

Cossipore, West (4) 

4 ft. 9 in. 2 ft. 9 

in. do. 

10-6 

9-3 

9*95 

Chitpore, East (5) 

5 ft. 1 in. 2 ft. 

do. 

16*0 

10 0 

1300 

Cossipore, East (6) 


do. 

18*3 

15*2 

10-75 


SoiJTn Dum D^um. — To the cast of the railway, which bounds the 
Chitporc-Cossipore Municipality, lies South Dum Dura, the most thickly 
inhabited portions of which are situated on the Jessore, Belgatia and 
Dum Dum roads, and it is divided into three Wards, whieli may roughly 
bo taken as respectively including the parts adjoining tlicse three roads. 
The inhabitants of Ward TI who were examined mostly resided near the 
easternmost portion of the Dum Dum road, and the spleen rate was 37‘9, 
Those of Ward I. mostly lived around that portion of the Jossoro road 
which joins the eastern ends of the Belgachia and Dum Dura roads, 
and its spleen-rate was 45*3. Lastly, most of those examined in Ward 
III. lived around the western end of the Belgachia road just to the cast 
of the railway, and consequently close to the Western Ward of Cossipore, 
and the spleen-rate among them was only 13*7, by far the lowest rate 
of any place to the cast of the railway. Here again the probable 
explanation of this exception is that many of the inhabitants of this 
Ward obtain filtered water from the Cossipore Municipality as I ascer- 
tained both by inquiry and by seeing them carrying the water myself, 
while the portion of the other Wards which were examined were too 
far from Cossipore for the people to resort there for water to any 
extent. The conditions favourable to malaria are very similar in each 
Ward, for the Bajulla Khal flows right through Wards II. and 111. as a 
bi’oad swarapy track with little or no current except during the rainy 
season, while the tide flows up it from the Salt Water Lakes at high water, 
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there being no sluice gate where it passes through the bund, while part of 
the houses of the Municipality are surrounded by rice fields. The water- 
level in a well in Ward I. was 8 ft. 9 in. below the surface in February^ 
while during the previous rainy season it had risen within 9 inches of tho 
ground, when the water could be dipped out by hand without tho use 
of any rope, so that there is no doubt about this Municipality being 
very water-logged. 

TABLE IV. 


SoUTU Ddm Ddm. 

Gronod Corrected 


Ward. 

Water-Level. 
Fol)., llains, 

1900. iboy. 

Water-supply. 

Spleen percentafi'CB. 
Arlnlt Children. General 
Males. Total. 

I. (7) 

8 ft. 9 in. 

1 ft. 

Tank, 

41-8 

48*8 

45-3 

II. (8) 

... 

... 

do. 

35-4 

40-4 

37-9 

III. (‘J) 

... 

• ... 

Partly filtered. 

11-8 

15*6 

13*7 


Baranagau. — This Municipality lies between tho Hooghly and the 
Eastern Bengal Railway, extending northwards for nearly two miles 
above Cossiporo. It is divided into four Wards, the first three of which 
are between tho river and the Grand Trunk Road, and the fourth lies to 
the east of the former, being mostly between the Grand Trunk Road 
and the railway, and consequently is dependant for water-supply on 
tanks, while the first three get theirs mainly from the river, although 
Ward I., which is the most southcrnly bordering on Cossipore, obtains a 
certain amount of filtered water from that Municipality. Ward 1. 
has the lowest spleen-rate, it being only ITC, Wards II. and III. have 
intermediate rates of 14 3 and 18*1 respectively, while Ward IV. has the 
highest rate, namely, 2f) ; differences which can only be explained by 
the varying water-supply, for although the last Ward also has a larger 
area under rice cultivation, that portion of it, whose inhabitants were 
examined, did not present materially different conditions from the other 
three Wards. Nor will the differences in the ground water-level, which 
are given in the Table below, account for those of the spleen-rates. 

TABLE V. 

Bakakagab. 

Ground Corrected 


Ward. 

Water-Level. 
Feb., Bains, 

1900. 1899. 

Water-supply, 

Spleen percentages. 
Adult Children. General 
Males. Total. 

1. (10) 

7 ft. 7 in. . 

4 ft. 

River and Tank 
& some filtered. 

15-0 

8-3 

11-6 

11. (11) 

4 ft. 1 in. 

2 ft. 

River and Tank. 

if 3 

J6-3 

14-3 

III. (12) 

7 ft. 6 in. 

3 ft. 

do. do. 

22-9 

13-4 

181 

IV. (13) 

... 

••• 

Tank only. 

14-6 

87-3 

26-0 
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Kamarhati. — This Municipality lies immediately to the north of 
Baranagar, and consists of two Wards, namely, No. I. between the river 
and the Grand Trunk Road, and No. II. from the latter up to the 
Eastern Bengal Railway, and including Belguria. The spleen-rate of 
the liver Ward was found to be 18*8, while that of the inland Ward was 
34*8, a notable difEerence, while the first Ward mainly relies on the xiver 
for its water-supply, and the latter is dependant on tanks ; for although 
there are a few wells in all the municipalities, mostly belonging to 
private individuals, yet they appear from my inquiries to be little if at 
all used by the people for drinking purposes, especially if filtered water 
is available, while many intelligent natives informed me that those who 
drank filtered water sufEered much less than those who drank that from 
any other source, including well water. The ground water was 7 feet 
below the surface in February in the riverine Ward, and had been within 
1 ft. 8 in. of it in the rainy season oE 1899, while it was 1 foot further 
down in both seasons in the case of the eastern Ward, so that from this 
point of view the latter should have been slightly the more healthy of 
the two, instead of entirely the reverse obtaining. 

TABLE VI. 


Kamahhati. 

Ground Corrected 


Ward. 

Water-Level. 

Water-supply. Spleen percentages. 


Fob., 

Rains, 

Adnlb 

Children. General 


1900. 

1899. 

Males. 

Total. 

I. (14) West 

7 ft. 

1 ft. 8 in. 

River and Tank. 17*3 

20*4 18*8 

11. (15) East 

8 ft. 

2 ft. 8 in. 

Tank only. 32*5 

366 34-8 

North Dum Dum. — This Municipality is situated 

to the cast of 


Kamarhati, and extends from the railway to Nowi Nadi, a distance of 
some four miles, and it consists for the most part of rice fields surround- 
ing several villages. It contains two Wards, the westeriily of which 
includes the large village of Nimta, while the easternly one includes 
Gouripur and Kadihati, which are situated on the Nowi Nadi, a slug- 
gish stream which carries the surface drainage away to the south-east 
into the Kocho bhil. The water-level in a well in the western Ward was 
7 ft. 3 in. below the surface in February, and had risen to within 2 ft. 
3 in. in the rainy season of 1899, so that this part is certainly water- 
logged. The spleen-rate in the western Ward was no less than 76 6 per 
cent., while among 58 boys of the Nimta High School, who mostly be- 
longed to well-to-do families, it was 67. In the eastern Ward the per- 
centage worked out at 59*6, which is also very high, the average of the 
two Wards being 68*1 ; an extremely high figure. The water-supply is 
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solely from tanks and a very few wells, while the villages are sur- 
rounded by flooded rice fields during the rainy season ; both a bad 
water-supply and wafcer-logging being present and factors in causing 
the marked unhealthiness of tiiis area. 

TABLE VII. 

North Dum Dum. 



Ground 

W ater- 

Corrected 

Ward. 

Watei’-Lovel. 

Feb , Rains, 

1900. 1899. 

snpply. 

Spleen percentages. 
Adult Children. General 
Males. 'Total. 

We.stern (16) 

7ft.;lin. 2 ft. 3 in. 

Tnnk 

73-3 800 76*6 

Eastern ( 17 ) 


do. 

rrOt; 625 .^)9-6 

SouTTf Barra 

CKIMUIK. — Tln.s Munieijmlity i.s 

a very liirge and scat- 


tered one. mainly consisting of m. riverine portion siluated lietween the 
Hooghly and tlie (i rand Trunk Hoad, tlie following four AVards of which 
(beginning from the south) wore examined, namely; Agarpara, with a 
sploon-rate of .'10 ‘8 and a ground water-level of 7 ft. in February and 1 
ft. S in. below the surface in the rains of 1899 : Punihati, with a spleen- 
rate of 31 2.5 : Sukchar, with a spleen-rate of 12T mid a ground water- 
level of 8 ft, in February, and 2 ft. below the surface in the raiu.s of 
1899 : and Khardahn, situated just to the south of €he khal of the same 
name, with a spleeii-rato of 26*75 and a ground water-level of 0 ft. 6 in. 
down in February. All those depend mainly for their water-supply on 
the river, while the exceptionally low rate of Sukchar appears to be 
due to the unusual number of good pukka bouses, many of wliicli are 
two .stories high, tJio inhabitants of which must have been much better 
fn do tlian the iiiajority of those in most of the other Ward.s, while 
tanks are also fewer than usual in this AVartl. 

This Municipality also include.s a largo area of riee land with 
scattered villages to the east of the Grand Trunk Head, and extending 
fiero.ss the Eastern Bengal Railway. Two portiotis of this w^ere 
examined, namely, one to the east of I’uniliati and .Sukchar, eonsistiiig 
mainly of the village Sodepore on either side of the Eastern Bengal 
Railw*ay, but mo.stly to the east of it, and another village called 
Natagorc to tlic east of tlie former. Tht< spleen-rate of this area was 
60*4, that of )Sodepore having been 61 7, and that of Natagore 64*4. 
The ground water-levels in February were 10 ft. 6 in. and 9ft.,, 
respectively, and in the rainy season of 1899, 2 ft. and 4 ft. below the 
surface, measurements which, it will be observed, are very similar 
to those of the riverine portions of this Municipality, the slight 
difference being in favour of the inland portions, although their spleen- 
rates are very much higher than those of the parts on the banks of the 
J. II. 61 
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Hooghly, 80 tliat the water-levels do not help in explaining the 
difference. On the other hand, the dwellers iieai* the river will mostly 
drink nver water, while those who live more inland are entirely 
dependant on tank water. The other part of the South Barrackpore 
Municipality which wan examined lies to the east of the railway opposite 
North Barrackpore, and consists of the villages of Chandanpukuria 
and Nona. The spleen-vatc was found to bo r>l (), while the ground 
water-level was 10 ft. 4 in. below the surface in February, but had risen 
to within 5 ft. during the rains of 1899, figures which are much more 
favouiable than those of Mnniktolla and Chitpore-Cossipore, which 
have the lowest spleen-rates. This, the most north-eastemly Ward of 
the South Barrackpore Municipality, in also dependant on tank water 
for its drinking supply. The much lower spleen-rate, then, of the parts 
near the river, as compared with those at a distance of two miles or 
more from it, is again borne out by this Municipality, the figures of 
which are given in the table below. 

TABLE VIII. 


South Barrackpore. 

Ground Corrected 


Area. 

Water-Level. 
Feb., Rains, 

1900, 1899. 

Water-supply. 

Spleen percentages. 
Adult Children. General 
Males. Total. 

Agarparn (18) 

7 ft. 1 ft. 

River and Tank 

333 

28-5 

30-8 

Punihati (19) 

... 

do. do. 

20-0 

42-5 

31-2 

Sukcliar (20) 

8 ft 2 ft. 

do. do. 

19-3 

6-9 

121 

Khardaha (21) 

6 ft. 6 in. ... 

do. do. 

32-6 

210 

26*7 

S»depore (22) 

9 ft. 4 ft. 

Tank only. 

500 

70-9 

60-4 

Nona (23) 10 ft. 4 in. 5 ft. 

do. 

365 

66-8 

51*6 

Tittaghar.- 

—This is a small Municipality 

which 

lies on the east 


bank of the Hooghly between Soutii and North Barrackpore, and is 
bounded on the south by the Khardaha Klial, and on the north by the 
Tittaghar Khal, and on the east by the Grand Trunk Boad. It is 
divided into four Wards numbered I. to IV. from north to south. Two 
Mills in Wards II. and 111. supply a limited amount of filtered water 
more especially to the inhabitants of Ward II., bnt Wards I. and IV. OA 
either side of the other two di*ink nearly entirely river and tank water. 
Here, then, was a very good opportunity of putting to a crucial test 
the question as to whether filtered water drinkers suffer less from enlarge- 
ment of the spleen than do those who drink other kinds, so notes wera 
made regarding nearly all of the people examined in this Municipality 
as to what water they usually drunk, whether filtered, Hooghly, or tank. 
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The results are as follows, beginning fi*om the south as before.- Ward 
IV,, which is a narrow strip situated on the north bank of the Khardaha 
Khal, up to which the tidal water flows as far as a sluice gale in a bridge 
under tlie Gtand Trunk Road, and which contains a series of bustees, 
had a spleen-rate of 48 per cent., that is a high one for a riparian 
area. The water-level was 10 ft. 1 in. below the surface in February, 
but had risen to within 1 ft. 3 in. in the rains of 1899. Only 16 per 
cent, of those who were examined stated that they drank filtered water. 
In Ward III. 32 per cent, of those examined had drunk filtered wnter, 
and the spleen-rate was 30 per cent. The water-level had been 1 ft. 
6 in. below the surface in the rains of 1899, and was 10 ft. 3 in. down 
in February, so that in this respect the conditions were just the same 
as in Ward IV., so thisfactor will not explain the considerable difference 
between the health of these two Wards ; the water-supply only being 
diifferent. Still more" marked, howevei-, was the difference between iiie 
spleeii-ratcs of the two northern Wards, that of Ward III., which is 
opposite the Mills, being 19 per cent., and that of Ward IV. immediately 
further north, was 54-3 ; in spite of the ground water-level of the latter 
having been 0 ft. from the surface at the height of the rains of 1899, 
and 18 ft. 4 in. down in February last ; an exceptionally low rate. On 
the other baud, the number of the people examin«4l in Ward 111. who 
had dj’unk filtered water was no less tfian 82*5 per cent., while only 
19'6 of those of the Ward I. stated that tln^y drunk filtered water, and 
owing to their greater distance fiom the supply they were probably 
less regular in obtaining it than were the inhabitants of Ward JJ. at 
whose doors it was placed. These figures are sufficiently striking, 
especially as they confirm the data obtained in several other muni- 
cipalities, to be given immediately, and they are also in entire agree- 
ment with the following results of the differences in the spleen-rate 
among the drinkers of the different kinds of water in this Municipality. 
Thus among 140 filtered water drinkers, 37, or 26*4 per cent., had enlarged 
spleens; while among 179 river water drinkers 74, or 41*3 per oetit., 
were similarly affected ; but of 55 tank water drinkers no less than 33, 
or 67*2 percent., had enlargement of this organ. Further, if we take the 
degree of enlargement among the different classes as detailed in Table IX, 
below, we find that of those who had enlarged spleens the degree of 
enlargement was very slight in 62 per cent, of the filtered water 
drinkers, in 43*2 per cent, of the river water drinkers, but only in 27 
of those who drank tank water, it being considerable or very enlarged 
in the remainder. Not only, then, is the percentage of enlarged organs 
much greater in those who drank unfiltered water (the percentage of 
mixed river and tank water drinkers being 47‘4), but the degree of 
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enlargement of the organ was also much more marked in the latter 
classes as compared with the filtered water drinkers. (See Table X.). 

TABLE IX. 

Tittagarh. 

Ground Corrected 


Ward. 

Water-Level. 

Feb., Raina, 

1900. 1899. 

Water-supply. 

Spl 

-Adnlt 

Males. 

een percentages. 
Children. General 
Total. 

IV. (24) 

lOfMin. 

1 ft. 3 in. 

River and 
Tank. 

360 

60*0 

48*0 

III. (25) 

left. bill. 

1 fi. 6 in. 

do. but J of 
them drank 
fil ter cd 

water. 

29*2 

30*8 

30*0 

II. (26) 


••• 

do. but 82% 
drank fil- 
tered water. 

19*0 

18*9 

19*0 

I. (27) 

1 8 ft. 4 ill. 

6 ft. 

River and 
tank water. 

51*3 

:)7*4 

54*3 


TABLE X. 

SrLKEN ENLARGKMKNT AND \VATER-Rri*l»LY IN Tl'ilAGUiU. 

Filtered water. Kiver water. Tank water. 'J'otal. 
Spleen not enlarged 1(13*0 105*0 18*0 226*0 

Spleen slightly Vii- 23 0 (62^. ,) 32*0 (43"/J lOO (27%) 65 u 

larged. 

Spleen considerably 9*0 (247J 2()’0 (367^) ir>*U (40 5%) 50*0 

enlarged. 

Spleen markedly 5*0 (137„) lO'O (21°/,) 12*0 (32*7%) 33*0 

enlarged. 

Total examined ... 140 179 55 37*4 

Percentage with eii- 26*4 41*3 67*2 39 5% 

larged spleens. 

North Barrack pore. — This is a small Municipality on tlie east 
bank of the Hooghly extending from the Tittaghar Khal on the south to 
the Ichapur Khal on the north, and bounded on the east by the Grnnd 
Trunk Road. It consists of three circles. Firstly, Monii-arapur, situated 
in the bend of the idver to the west of Barrackpore Cantonment, the 
spleen-rate of which is 24 pei- cent., while the ground water is low, 
there having been no water in a well 8 ft. 8 inches deep in February, 
The water-supply is mainly derived from the river. Secondly, Nawab- 
gnng, also placed dn the bank of the river to the north of the last 
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named, its spleen-rate beinpf 28*6 per cent., while the water-level was 
9 ft. below the surface of the ground in February, and hadfrisen to 6 ft. 
from the ground in the rains of 1899. The water-supply is mainly derived 
from the river. Thirdly, Tchapur, which is situated to the north-east 
of the last circle, and the main portion of whoso inhabitants reside at a 
distance of about one mile from the Hver, and near the Grand Trunk 
Road, an<l consequently are mainly dependant on tanks for their water- 
supply. The spleen-rate of this circle was 56 per cent., nlthough as the 
ground water-level was 10 ft. from the surface in February and had not 
risen above 4 ft. in the rains of 1899 there was no difference in this respect 
from the other two circles which could possible account for the greatly 
higher spleen-rate of Ichapur, wliose water-supply from tanks instead 
of from the river appears to be the only possible explanation of the 
facts recorded. 

TABLE XI. 

North Barrack roRe. 



Ground 


Corrected 

Area. 

Water-Level. Water-Bupply. 

Spleen percentages. 


Feb., Hhiiib, 

Adult 

Children. General 


1900. 1899. 

Males. 


Total. 

Mo ni ram pur (28) 

Below Oft Mainly river. 

4i4*5 

23*5 

24*0 

N awabgung ( 29 ) 

9 ft. 5 fl. \lo. 

37*2 

30* 1 

28-6 

Ichapur (30) 

10 ft. 4 ft. Tank. 

52*0 

660 

560 

Garrma. — Tin’s .small Municipality is situated between the 

Hooghly 


river and the Cjiand Trunlv Road iimuediately to the north of the 
Ichapur Kind, and its northern half h.T.s been supplied with filtered 
water from the Dunbar Cotton Mill for Ihe past t wo years, but the 
inliabitants of the southern portion for tlie most part still drink river 
and tank water. As there was a vej*y general opinion among the people 
living near the Mill that they had suffered much less from fever 
since the filtered water had been introduced, J determined to examine 
100 persons who resided near the Mill, and the great majority 
of whom (about 80 per cent.) were found on inquiry to have been 
drinking the filtered water ; and another 100 a little further to the 
sontli, but all within one mile of the former, and who stated that they 
drank river or tank water. Among the former class the spleen-rate 
was found to be 21 1 per cent , while among the river and tank water 
drinkers it was 46-^ per cent., although the latter included 28 men who 
had arrived from the North-West Provinces only in November last, 
that is after the fever season is neai*ly dvei’, and whose spleen-rate was 
only 10-7 per cent. If these men are excluded from the calculation, the 
spleen-rate of the permanent residents of this southern portion of the 
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Municipality^ rises to 6r)%5 per cent., or just over two-and-a-lialf times 
«s g]*eat as arnontr the filtered water drinkers. A well in the northern 
part, showed a water-level 9 ft. 6 inches below the .surface of the ground 
in February, wdiile it had ri.seii to within 1 ft. 6 in. during the rains of 
1899, so that there must have been a considerable degree of watei- 
logging at that time, in spite of which the spleen-rate is low. These 
facts ap])ear to admit of no other explanation than that the filtered 
water-supply was the cause of this low rate near the Mill as compared 
with a precisely similar area in oth(*r respects close by which had not 
the advantage of the stand-pipe water. 

TABLE XIT. 

Garclia. 


Ground 

Water- 


Corrected 


Area. Water-Lovel. 

Feb., Kains, 

1900. 1899. 

Rupply. 

Spleen perceutages. 
Adult Children. General 
Males. Total. 

Northern part(31 ) 9 ft. 6 in. 1 ft. 9in. 
(near Mill). 

Filtered 

water. 

17 7 

24-6 

211 

Southern part (32) 

River and 
tank w"ater, 

500 

dM 

r>.vr> 


BHATrARA. — This Municipniity consists of a narrow strip between 
the liver Hooghly and the Eastern Bengal Railway and to the north 
of Garulia, and it is divided into three Wards, the iiortheTui two, Words 
T. and 11., of which, more particularly, and to a somewhat less extent 
the southern one, Ward 111., obtain some filtered water from the Mills 
situated within this urea. The spleen-rates of all are low, that of the 
southern one being slightly higher than the other two, although there 
is not much difference in their water levels, which are slightly in favour 
of Ward TIT. The figures are given in Table XIII. below. 

TABLE XIII. 

Bhatpara. 




Ground 



Corrected 


Ward. 

Water-Level. 

Water-supply. 

Spleen percentages. 


Feb., 

Rains, 


Adult 

Children. General 


1900. 

1899. 


Males. 


Total. 

III. (38) 

10 ft. 3 in 

4 ft. 4 in. 

Mainly river. 

19‘9 

27-8 

236 

II. (.84) 

9 ft. 8 in 

. 5 ft. 

River and 

220 

120 

17*0 



filtered. 




T 

7 ft. 

2 ft. 6 in. 

do. 

271 

11-5 

19-3 


Naihati. — This Municipality is situated between the Hooghly and 
the Eastern Bengal Railway extending from Naihati itself northwards 
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for five miles as far as the Bhagai* Klial, and although narrow to the 
south it gradually widens out to tlie north, so that while the lower 
three Wards are mainly inhabited nenr the banks of the river, the 
majority of the people it\ the two northern Wardsdive at some^little 
distance from tlie river at Halishahar and Kanehrapara. Moreover, the 
Gauripur Jute Mills supply some filtered water to^Ward"!!., so it is 
worthy of note that this Ward again has the lowest spleen-rate, namely, 
lO'H, which is little more than half that of the Wards I. and 111. on 
either side of it, which are dependant on the liver^for theirj supply. 
Further, Wards IV. and V. have the highest rates of all, being mainly 
dependant on tank wattn’ for their supplies, so that, and that in spite 
of their groundwater-level being lower than that ofJ,War<l 111.; so 
that the only way in wliich these variations ran be explained is by 
the differences in the Avater-supplies of the various Wards, which are 
also in accordance with the results obtained in every previously consi- 
dered instance. 


TABLE XIV. 
Naiiiati. 


Ground Corrected 


Ward. 

Water-Level. 
Fob., Kains, 

1900. 1899. 

)Vater-Bupply. 

' Spleen percentages. 
Adult ChiIdren.*;;^,General 
Philos. I’otal. 

1. (36) 

... 

... 

Mainly River, 

16 6 

225 

19-.5 

II. (37) 

... 

... 

Partly filtered. 

6*6 

150 

10-8 

III. (3-^) 

7 ft. 9 in 
16 ft. 6 in. 

8 ft. 

Mainly River. 

71 

3 10 

19-0 

IV. (39) 

10 ft. 3 in. 

4 ft. 

Mainly Tank. 

15-3 

29*4 

223 

V. (40) 

JO ft. 3 in. 

4fr. 

Taiik. 

J3 3 

42*5 

27-9 


Baras ET. — Thi.s Municipality is situated on the Soonthee Nuni some 
eight miles east of the Hooghly ri\or, and its .surface drainage flows 
Mwny to the south-east into the Kocho Bhil. The Soonthee was 
formerly a large river, but now it resembles an elongated swamp with 
little or no current except during the rainy season, while its bed is 
encroached up<»n in numerous places by series of tanks wJiich in places 
leave but a few^ yards between them for the stream, and fishing weirs 
etc., also obstruct its cour.se The Municipality is divided into five 
Wards, Nos. 1. and H. including the town, while Nos. IV. and V. are to 
the east on the Soonthee Khnl, and No. III. to the st»uth. In all the 
spleen-rates are high, and the ground water-levels do not vary much, 
but are high in the rains, showing obstructed drainage and water-logging. 
The water-supply is from tanks, although one or two tube wells have 
been put down 
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TABLE XV. 

IUrasrt. 


Ward. 

G round 
Water-liovcl. 

Water-supply. 

Corrected 

Spleen percentnges. 

I. & III. (41) 

. Fob., 
1900. 

12 ft. 4 ill. 

Rfiins, 

1899. 

Tank only 

Adult 

Mules. 

52-3 

Children. 

50-4 

General 

Total, 

51*5 

III. 

(42) 

16 ft. 3 in. 

4ff. 

do. 

381 

RO‘3 

59-2 

IV. 

(43) 

H ft. 2 in. 

Oft. 3 

in. do. 

44-2 

70*8 

57*5 

V. 

(44) 

12 ft. iin. 

4 ft. 

do. 

:iRr> 

r>j 2 

44-9 


Water-logging ano the Railway. — It liavo alresuly boeu poiiitpd 
onfc in discussing the Ward variations of the .'iph'en-rate tliat there is no 
definite relationship between the nniount of malaria and t.lie ground 
water-levels. Thus Maniktolla and (^hitpove-(^)S.sipo]•e are the most 
water-logged parts of the whole area, yet the}’ hnvo tin* lowest spleen- 
rates on account of their filtert^d water-supply. The fact that the bank 
of the Hooghly river is .slightly higher than the (jountiy further to the 
east, so that the surface water flows away from the river, and eventually 
finds its way back through khals to the river or runs off to the south 
into the Great Salt Water Lakes, might at fiisfc sight seem to indicate 
that the ground water-level would lower near the ii\er than it 
is further to the east. Measurements in the wells, however, do not 
bear this out, for there is very little dilTerence in this respect in the 
water-level measured in wells on either side of the i-ailway, while the 
differences noted were rather more frequently in favour of the eastern 
portions than the contrary. The diffeioiice.s in the splecm-rate, then, of 
the eastern and 'western parts cannot he explained on any theory of 
water-logging, while an examination of tlu^ whole ai’ea Ward hy Ward 
shows no definite relationship between the spleen-rate.s and tlie Inught 
of the ground water-level, ns a study of the Tables and Maj* wdll show. 

The Eastern Bengal Railway, which runs from norlli to south 
through this area, and, together with the (Ji'and "I'nink Koad, lougJily 
divides it into western and ea.stern ]>ortioTis, has frequently been held 
responsible for the unhealthiness <»f the country, for it lies across 
the line of surface drainage. As, however, the dvainago flows to 
the east if it were mafcii.illy ohstriicted the western part should be 
the more unhealthy, instead of which precisely tlie opposite holds 
good. Moreover, in the few place.s in which wells were found on 
either side of the railway, although at some distance from it, there 
was no constant or 'marked difference between either the level of the 
ground- water in the dry season, or the height to which it ro.se dunng 
the rains on either side of the road and railway. There is, then, no 
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evidence that the health of this tract has been influenced by the railway 
or the Grand Trunk Road, and the spleen variations cannot possibly be 
attributed to their action. 

Distribution op the Anopheles Mosquitos. 

It must now be taken as proved that malaria can be communicated 
to man by the bites of the Anopheles genus of mosquitos, which have 
previously bitten another case of malaria, and in whose body the 
plasmodium has undergone developemental changes. It still, however, 
remains to be proved that this is the ’only or even the most common 
way in which the disease is obtained, and it is* worthy of note that 
Laveran, who was the first modern exponent of the mosquito theory, is 
still of the opinion that it will not explain all that is known of the 
etiology of the disease. . Still enough is known to make it highly advisable 
to consider the question of the possibility of destroying the particular 
breed of mosquito which plays a part in distributing malaria. This 
should not bo impossible in limited areas, at any rate, if Major Rosses 
statement as to their breeding-grounds is correct, namely, that they 
mainly breed in small pools which are not inhabited by flsh, and yet are 
not so small that they will dry up in a few days, and consequently that 
such suitable pools aro few and far between, tn order to test this 
statement I searched for the larvas in several Municipalities, but regret 
to say that I have not been able to confirm Ross’s statements. On the 
contrary, I found the Anopheles larvm in numerous tanks as well as in 
the small pools which Ross describes, and that too in spite of the former 
as well as some of the latter abounding in fish. This having been 
ascertained, a small portion of Maniktolla, measuring about one-sixteenth 
of a square mile, and containing some thirty tanks, was further examined. 
During the dry months of from February to May, which are the 
minimum fever months of the year, I found the Anopheles larvae in 
from one-third to two- thirds of these tanks, often in enormous numbers, 
one of them for example, having been estimated to have contained 
several million larvae on one day on which it was examined in May. In 
the earlier months especially they were also found in several small 
pools, but the numbers there were nothing as compared to those in the 
tanks, which are certainly the common breeding-ground of the Anopheles 
in the dry season at any rate. Three pools in a low-lying area aro of 
interest, for in one, some two yards square, and a second which was five 
yards in diameter, fairly numerous Anopheles larvae were found in spite 
of the presence of small fish in both, so that it is not surprising that they 
can also survive in tanks which are swarming with fish. Farther, 1 failed 
to find any cases of fever near the infected tanks in the hot weathe{. As 
J. n. 62 
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there must be several hundred tanks in the five square miles of Manik- 
tolla alone, the chances of being able to destroy these larva? appears to be 
very remote. Farther observations are being made on the seasonal 
distribution of these larva? and the amount of fever, but it may be 
mentioned that they nearly disappeared from the tanks after the first 
burst of the rains, and remained absent during a break which followed, 
although fever now began to be prevalent, so that up to the present the 
Dumber of the Anopheles has been in inverse proportion to tlie amount 
of fever. Possibly the tank forms are different from those of the rainy 
season in the small pools, but 1 have not yet been able to settle this 
point. The differences will be only microscopical, so that this would 
not lessen the practical difficulties in lessening malsria in Bengal by 
destroying the mosquitos, the or\ly possible way of j)artinlly affecting 
which would appear to lie in the time-honom^ed method of extensive 
drainage in order to lessen the number of suitable breeding-grounds for 
the mosquitos. 

The great difficulty of destroying the Anopheles larvte in Bengal 
enhances the importance of the influence of a filtered water-supply in 
reducing so materially the amount of fever, which has been shown to 
be the case in portions of this tract of country, while the raucli gi eater 
liability of the drirkers of tank water to malaria suggests that the 
disease may commonly be obtained by drinking infected water, as has 
for centuries been considered to be the case. Such a mode of infection 
may be easily reconciled with the mostjiiito theory if we allow that 
these insects, in addition to directly inoculating the disease, may also 
take the parasite hack to water, perhaps by means of the black spores 
described by Ross, in which they may survive for a limited time only, 
so that the infection lias frequently to be renewed by the mosquitos. 
This is a point which can only bo settled by investigation, which I hope 
shortly to be able io undertake. 

Lastly, an examination of charts showing the monthly rainfall and 
fever-rate in tliis tract of country I’ovealed the fact there is no constant 
relationship between either the amount or monthly distribution of the 
rainfall of different years and the amount of malarial fever. A more 
detailed examination however, showed that tliere is a relationship between 
the daily distribution of the rain and the fever; those years in which 
the rainfall is very irregularly distributed with frequent and prolonged 
breaks* being those in whicli malarial fevers are most prevalent. This 
point is also being more closely studied, in conjunction with the 
observations on the variations in the distribution of the Anopheles, 
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Conclusions* 

The general result of the inquiry h.is been to show that there is a 
marked difference between the health of the riverine and more inland 
portions of the area examined, the former being muclt more healthy 
than tlie lattor. The comparatively healthy area extends from the river 
to the Grand Trunk Road, and in some pnrts to the Railway, a distance 
varying from one to two miles. No marked or constant differences in 
the ground woter-level of the healthy and unhealthy parts has been 
found, which could possibly account for the differences in the spleen-rate 
noted, so that no theory of water-logging will explain them. 

The most striking exception to the rule that the areas at a distance 
from the liver bank have a high sploen-rate is that* of Maniktolla, and 
the eastern portions of Chitpore-Cossiporo between the Grand Trunk 
Road and the railway, both of which, together with the rest of the latter 
Municipality, have th6 lowest spleen-rates of all. Moreover they are 
also the most water-logged portions of the whole area, their ground 
water-levels both in the dry and in tin. rainy seasons being the highest 
met with, so that thei’e must be some other factor to account for their 
marked immunity from malaria. This is certainly not the absence of 
the malarin -bearing mosquito, for it W’as in the first-named place that 
they were found to be more wide-spread during* the minimum fever 
season than has hitherto been reported from any part of India. The 
only possible factor remaining is tho water -su[)ply, and it is noteworthy 
that these two water-logged Municipalities are the only ones which have 
a full filtered water-supply from the same Source as Calcutta itself. 
That this good water-supply is the true explanation of their relative 
immunity from malaria is borne out by tlie very low spleeu-rate of certain 
Wards of other Municipalities which have a partial filtered water-supply 
from various Mills, together with the low rates of the Wards of 
Baranagar and South Dum Dum, which border on Chitpore-Cossipore, 
from whose stand-pipes some of theii* inhabitants were obtaining filtered 
water, the details of which have already been given. Finally, the 
figures given in Table X. shows the spleen-rates among river water 
drinkers to be nearly double, and that of tank water driukers to be 
nearly treble that of filtered water drinkers, stiongly corroborate the 
evidence as to the benefit to be derived from filtered water, and affords 
a key to tho whole distribution of the varrying spleen-rates, as can be 
seen from a study of tho accompanying map. Thus, Chitpore-Cossipore 
West, which has the double advantage of a filtered water-supply and 
close proximity to the river, so that those who do not drink filtered 
water will for the most part take river water, has the lowest rate of 
all, namely, 7*4. The eastern part of the same Municipality, which 



476 


P. G. Ray-— Ifercttrous Nitrite and its Derimtives, [No. 4, 

has tank instead of rirer water as an alternative to the filtered supply, 
on the other hand, has a spleen-rate of 14'8, which is almost the same 
figure as that of Maniktolla, with a similar water-supply. Further, 
those Wards which are situated immediately on the river bank, but 
do not possess a filtered water-supply, and consequently get their supply 
mainly from the river, and to a less extent from tanks, have a rate 
intermediate between those with filtered water and the inland ones which 
are dependant entirely on tank water. In short, all the Ward variations 
in the spleen-rate of the whole area can be explained on the ground of 
their varying water-supplies in a manner which no other explanation 
will approach in completeness, so that it is impossible to come to any 
other conclusion than tliat the above is the true explanation of the facts 
recorded. Whether the Anopheles mosquitos play a part by taking the 
malarial parasite back to the tanks from their human hosts or not must 
be left to be determined by future experiments, but that a good water- 
supply is an important prophylactic measure in the lessening the pre- 
valence of malaria must I think be admitted, and can be safely acted on. 


XVllI.—J. urfhi'T Researches on Mercurous Nitrile and ih Derivattveit. 
II. On 2Iercurous Iodide and a neic Method of it.’ Preparttfinn. — Ihj 
• P. C. Ray, D.Sc. 

[Received ICMi July; Read 1st August, 1900.] 

CONTENTS. 

I. Further Researches on Mercurous Nitrite and its Derivatives. 

(1 ) Preparation of Mercurous Nitrite on a large scab*. 

(2) Preparation of chemically pure Mercurous Nitrite, 

(8) Interaction of Mercurous Nitrite and Ethyl Iodide. 

(4) Interaction of Mercurous and Mercuric Nitrites with the 
Nitrites of Silver and Sodium respectively. 

II. Mercurous Iodide: a new Method of its Preparation. 

( 1 ) 

Preparation op Mercurous Nitrite on a large scale. 

As the investigations I am about to describe involve the use of 
eomparatively large quantities of mercurous nitrite at a time I shall 
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begin with describing a method of preparing the salt, which has been 
found to be more economical and far less troublesome than the usual 
method. 

A tall beaker is taken containing nitric acid (sp. gr. 1041) diluted in 
the pi’opoftion of 1 : 4 with water; mercury is now poured in, care being 
taken not to fully cover the bottom but to leave an annular or horse- 
shoe-shaped space. The crystals which are formed on the convex sur- 
face of the mercury are continually pushed aside into the empty space, 
by the evolution of gases during the initial stages of the reaction. On 
standing overnight, however, a crust of the nitrite is formed on the 
surface of the metal, which acts as a protective layer, thereby hindering 
further action. 

All that is now necessary to do is to incline the beaker gently, when 
the deposit of the salt slips off into the empty space as explained 
before, leaving a fresh surface of mercury exposed. This may bo repeated 
4 or 5 times in the course of the day. Instead of inclining the beaker, 
the layer of crystals may be carefully scraped off the surface with a 
glass rod. The process may bo allowed to go on for a week, resulting 
in the continuous growth and accumulation of the salt ; the reaction 
may be started simultaneously iu about half a dozen beakers arranged 
in a row, so as to secure a copious supply. • 

In the previous papers* it was recomtneuded that each time a layer 
of crystals is formed, the mother liquor together witli the mercury 
should be decanted oft’ into another beaker. This is a wasteful method, 
for as soon as the supej*-incumbent liquid is removed, torrents of red 
fumes appear on the surface of the mercury. These red fumes are 
caused by tbe combination of nitric oxide with the oxygon of the air. 
It is the nitric oxide that evidently gives rise to the formation of th 
nitrite, and its loss has to be guarded against. 

( 2 ) 

Preparation of chemically pure Mercurous Nitrite. 

The mercurous nitrite prepared as above will answer well enough 
for ordinary purposes. It generally contains, however, impurities, chiefly 
in two shapes. First, the Gry.stallinc mass encloses minute globules of 
mercury which cannot bo entirely detached. Secondly, as the salt has 
to be dried on the porous tile, a portion of the heavy mother liquor 
consisting of mercurous nitrate dries up along with it. When it is 
desirable to obtain the salt in a state of absolute purity, it is mixed with 
a sufficiently large quantity of water and heated to boiling point for some 

* For literature on the subject, see journal, Asiatic Society, 1896, Ft. ii, p. 1, 
and Transactions, Ohem. Soc« for 1897, p. 338. 
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time. Treated in this way about 18 p.c. of tho nitrite undergoes dis- 
sociation as already pointed out ; thus : 

Hgs (NOg), = Hg + Hg (NO,),. 

While by far the larger proportion of it dissolves as such; the saturated 
solution while still hot is I'apidly passed through a “ribbed litter paper, 
and the filtrate briskly stirred with a rod. In this way a fine, mealy, 
crystalline deposit is obtained, whi(‘h is diied on a porous tile and 
'preserved inside a dessicator. The presence of even a trace of atmos- 
pheric moisture brings about slow dectnn position evolving nitrous fumes. 
As a test case it may be mentioned that 0- 54 g. of the pure salt was 
placed on the scale pan for three hour.s, and it lost 5 mgs. during that 
time. 


( 3 ) 

Interaction of Mercurous Nitrite and Ethyl Iodide. 

Preliminary, 

About four years ago while describing mercurous nitrite and its 
general properties, which were found to bear a remarkable analogy to 
those of silver nitrite, the author expressed a hope that this now com- 
pound would yield nitro ethane by interaction with ethyl iodide. 

Since then it has been qualitatively shown that the reaction gives 
simultaneously both nitro ethane and its isomer, ethyl nitrite.* The 
present investigation embodies a fuller aud more systematic study of 
this reaction. 


Experimental, 

The general method first described by V. Meyer and O. Stuber has 
been in the main folio wed. f 1 shall thei'efore confine myself to such 
details only as have a direct bearing on the subject in hand. 

Exp. I. 120 g. of mercurous nitrite and 69 g. of ethyl iodide were 
digested together over a water bath in a round-bottorned fiask to wliich 
was attached a tabulated funnel and a reflex condenser. The digestion 
was continued so long as ethyl nitrite was evolved. It is necessary to note 
here that as soon as ethyl iodide is poured on silver nitrite, an energetic 
action at once sets in, but when mercurous nitrite is added to the alkyl 
iodide there is scarcely any perceptible evolution of heat, and the re- 
action only begins after digestion has proceeded for some time. The open 

* Proc. Ohem. Soo. 1896, p. 5218. 

t Bei’« Deut. Obein. Ges., V, iJp# 399, 614. 
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end of the condenser was connected with two tall cylinders (See Fig.) 



Fig. shewing the formation of Ethyl Nitrite and its absorption by 

Alcohol. 

containing a measured volume of alcohol for the absorption of ethyl 
nitrite. These cylinders were again kept immersed in ice-cooled water 
of an average temperature of 10^ C., that of the Laboratory varying 
from 23° to 2t5° C. In this manner a concentrated solution of what is 
called in the Pharmacopoeia Spiritus JEtheris Nitrod, was obtained, the 
strength of which was determined by Allen’s method.* The yield of 
ethyl nitrite was found to be 5*1 g. 

Exp. 11. 94 g. of mercurous nitrite and 35 gms. of ethyl iodida 

were digested as above. The yield of ethyl nitrite was 31 g. 

Exp. III. In this case 138 g. of mercurous nitrite were digested 
with 54 g. of ethyl iodide, yielding 5*2 g. of ethyl nitrite. 

It will thus be .seen that the yield of ethyl nitrite is only a fraction 
of what is demanded by theory. This is partly due to the reaction being 
completed only during subsequent digestion on the oil bath, but chiefly 
to the fact that when once a certain amount of mercurous iodide has 
been superficially formed, a large proportion of the nitrite aggregates 
into hard lumps into which the ethyl iodide can only slowly and with 
difficulty penetrate. 

* Phannaceutical Journal, 8r4 Series, Vol, XT, p« 673. 
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This is also the case with silver nitrite, though not in so marked a 
degree.* 

Exp. IV. This was a control experiment in which silver nitrite 
was digested with ethyl iodide: 90 g. of the silver salt were treated 
with 88 g. of the alkyl haloid. The yield of ethyl nitrite was 4 2 g. 

Nitro Ethane. 

After the evolution of eth}^ nitrite had ceased, the contents of the 
flask were subjected to distillation, first over a water bath, and after- 
wards over an oil bath. The distillates were caught separately. 

It was invariably found that during distillation over an oil bath, the 
receiver was filled with nitrous fumes, a part of which was absorbed by 
the distillate, imparting to it a bluish tinge. As there w^ns not the 
slightest trace of yellow colour either in the flask or in the condenser 
itself, it was suspected that nifric oxide was evolved by fhe slow and 
gradual decomposition of a portion of morourous nitrite, which combined 
with the ojrygeii of the air in tlic receiver. The suspicion was confirmed. 
The presence of the nitrous fumes is highly objectionable, as the crude 
nitro ethane so obstinately holds them iri solution that they cannot be 
got rid of during fraciionati<»n. Distillation in a slow current of carbon 
dioxide was therefore resorted to for excluding air. In the control 
experiment with silver nitrite (See an/c, Exp. TV.) nitrous fumes, though 
in a far lesser degree, were also noticed in the rccoiver.t 

After the distillation was over, the compact mass of mercurous 
iodide and nitrite were removed from the flask, well powdered in a 
mortar, and once more treated with the fraction below 100®, when a 
farther quantity of crude nitro ethane was obtained. 

A fair idea of the yield of nitro ethane may be had from the 
details of one among several experiments. 190 g. of raercurous nitrite 
and 95 g. of ethyl iodide yielded a distillate of 7 g. between 100®-108®, 
of SJg- between 108®-n0®, and of 4g. between 111®-! 14®. 

The fraction which came off between 113®*5'-I14® ( uiicorrocted) was 
practically pure nitro ethane. It was treated with an alcoholic solution 
of caustic soda as recommended by Nef. (Annalen : 280, p. 267). The 

* “ Ea gelang nna unter keinen Umstanden das ganze Jodathyl in die Reaction 
zu verwiokeln, sonderu stets war das bci dor Rectification zuerst ubergeliende 
Prodnkt stark jodhaltig. Wir haben Huf jede weiso versucht, das Jodiithyl voll 
standig anszabeiiten, doch immer vorgeblicli.” (Loc. cit., p. 402.) 

t The bebavionr of Herenrous Nitrite in this respect also resembles that of 
Silver Nitrite. C/. Divers and Schimidzu ** Action of heat upon Silver Nitrite, air 
being ezclnded**— (Trans. Chem. Soc. Journ., 47, 634], where it is shown that nitric 
oxide is one of the prodaots of decomposition. 
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precipitate of podium nitro-ethaue was washed with absolpte alcohol. 
In this manner 2*5 g. of nitro-ethane yielded 2*1 g. of the sodium 
compound. 

It responded tp all the characteristic reactions : its aqueous solution 
turned blood-red with ferric chloride and green with copppr sulphate. 
A concentrated solution of it gave with corrosive sublimate solution a 
white, mealy, crystalline precipitate. The sodium salt which is ex- 
tremely hygroscopic exploded with a loud detonation when heated in a 
naiTOw test tube. An estimation of sodium is given below. 

0'2416g. gave 0*1795 g. of Na^ S 04 . 

Calc, for Found. 

Na O 2 H 4 NO 2 24*06 

Na 23,60 iS4»uo. . 

From the above investigations it would appear that by the action 
of mercurous nitrite on ethyl iodide about equal quantities of uitro 
ethane and its isomeft* ethyl nitrite are fonned. The yield is, however, 
somewhat poorer than with silver nitrite, owing to the formation of 
very compact, hard lumps of mercurous iodide, which interferes with 
the reaction being completed. 

(4) 

Interaction of Mercurous and Mercuric Nitbitei^ witu the Nitrites 
OF Silver anp Sodium. 


1 . 

Mercuric Nitrite and Sodium Nitrite. 

To the neutral solution of mercurous and mercuric nitrites (the 
products of dissociation of mercurous nitrite : Journ. Chem. Soc. Trans. 
1897, p. 340) is added sodium chloride to remove mercurous mercury. 
The filtrate which now contains mercuric nitrite and a small quantity 
of sodium chloride if it was added in excess, as well as sodium nitrite^ 
is allowed to evaporate spontaneously. In course of time an orange, 
crystalline deposit is formed, and this is followed by the appearance of 
shining iodine-like dark scales; and last of all we obtain a yield of 
rbombohedral crystals of sodium nitrate. Sometimes the orange-red 
and black compounds are not obtained, but instead we get only sodium 
nitrate, sometimes again the three compounds are obtained in regular 
succession, though one kind may predominate over the others. 

During tlie last three years J have repeated the experiments several 
tiroes, but 1 have not been able so to control them as to ensure tlie 
formation of one vai*iety only to the exclnsion of the others. 

If there be no sodium chloride present in the mercuric solution, 
the red and black deposits are not formed, fpr, as 'tyill be seen below, 
J. II. 63 
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they are oxychlorides of mercury and the presence of sodium chloride 
is a sine qud non for their formation, and the only yield is one of sodium 
nitrate. But this last compound has sometimes been observed as the 
sole product without the formation of the former, even in presence of 
an excess of sodium chloride. The reaction goes on very slowly, and it 
takes a month and upwards to complete it. 

Analysis and general properties of the red and iodine-like lustrous 
scales : — 

(1) 0-3505 g. gave 0 3485 HgS. 

(2) 0- 465 „ „ 0* 455 „ 

(3) 0-5086 „ „ 0-2034 AgCl. 

(4) 0 6166 „ „ 21*1 C.C. moist O at 31® C. and 752 mm. 
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The analyses recorded above are of distinct preparations, and they 
conform to the formula HgClg. 2 HgO. i HgO. 

These salts do not lose in weight when kept in a dessicator over 
strong sulphuric acid or placed in a steam chamber at lOO*' C. When 
heated in a bulb-tube a deposit of moisture is invariably noticed, and 
a sublimate of mercurous and mercuric chloride obtained, with a 
residue of orange-yellow oxide. Treated with caustic soda solution, 
the dark variety changes to orange-yellow. 

Millon, and more recently Thummel (Arohiv. Pharm.§ [3], 27, 
689-605 ) have exhaustively studied the oxychlorides of mercury, and 
have described several of them. These were obtained, however, by 
adding together solutions of mercuric chloride and hydrogen potassium 
carbonate under varying conditions. Yolhard got shining dark crystals 
by the action of sodium acetate upon corrosive sublimate solution 
(Annalen: 256, p. 252) ; whilst Haack obtained a reddish-brown crys- 
^line deposit by treating mercuric chloride with phosphate of sodium 
(ibid. 262, 189), all of the formula HgOlg. 2 HgO. The red and black 
shining compounds, the subject of the present paper, agree in general 

§ The Original Memoir is not available here. I am quoting from Watt’s Diet, 
ef Ohem., Mew Bd. See also Abs* Chem. Soo. Jonm., Yol. LV 1, 1050. 
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properties with those obtained by the above chemists ; but the hydrated 
modifications I do not find mentioned anywhere. 

I. 

Mercurous Nitrite and Silver Nitrite, 

A., Concentrated solutions of mercurous nitrite and silver nitrite. 

As both mercurous nitiite and silver nitrite are very sparingly 
soluble in cold water, the solutions used were always kept at about 
100® C. 

Method of experiment : — To the hot or boiling solution of merourous 
nitrite containing necessarily mercuric nitrite was added the solution of 
silver nitrite. No effervescence due to the evolution of gases was 
noticed, and the liquid which at once became cloudy on account of the 
separation of metallic mercury, was allowed to stand over night. Next 
day a perfectly clear sglution was obtained, with a deposit of mercury 
and silver in successive layers at the bottom of the vessel, — the lower 
one of dirty grey mercury, and the upper one of an arborescent and 
filamentous growth of shining minute ciystals of silver. These metals 
were estimated in the usual way. The strength of the filtrate was 
determined by finding out the weights of the ous and ic mercury as well 
as that of silver in solution. Control analyses were ft>lso simultaneously 
made to ascertain the original strengths of the mercury and silver 
nitrite solutions under exactly similar conditions of temperature. For 
details see Table of Analyses. 

In order to estimate the total amount of nitrogen and the trans- 
formation, if any, of the nitrite into nitrate, or any other compound of 
nitrogen, the following method of analysis as exemplified in Exp. I was 
adopted. 

60 o.c. of mercurous and mercuric nitrite solution were boiled for 
a few minutes with an excess of caustic soda; 25 c.c. of silver nitrite 
solution were also similarly treated. The filtrates from the mercury 
and silver precipitates, containing nitrogen in the shape of nitrite of 
sodium, were now added together and made up to a given volume. 
After the interaction of mercurous and silver nitrite solntion, an aliquot 
portion of it was boiled with the alkali, and the filtrate set aside as above. 
The nitrogen in both the cases was estimated by the Crum-Frankland 
process, as also by the Urea method as worked out by Percy Frankland. 
As a further check a few c.c.’s were in certain instances evaporated to 
dryness in a porcelain boat and the nitrogen determined by Dumas' 
method. It is remarkable tliat the sum total of nitrogen as found by 
all these different methods was exactly the same, proving that not only 
was there no loss of nitrogen during the reaction hut that it remained lU 
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along in , the shape of the nitrites of the respective metalsj in other words^ 
there teas no change in the radical NOg. 

B. Dilute solutionn of silver and mercurous nitrite, {vide Exp. 
6 and 6 in the Table of Results of Analyses). 

It is worthy of note that under such conditions of dilution no 
silver was precipitated. 

C. Mercnrous Nitrite and Sodium Nitrite. 

In this case also the total amount of nitrogen remained constant, 
and in the shape of nitrites, the only dilPerence being that the mer- 
curous nitrite was completely transformed into mercuric nitrite with 
precipitation of mercury. In Exp. 7 a 6% solution of sodium nitrite 
was used. Sodium nitrite was, however, found to have scarcely any 
action on very dilute solutions of mercurous nitrite. 

Discussion of Results. 

It is not easy to enter into the mechanism of the reaction of mer- 
curous and silver nitrites, when it is remembered that there is no 
chnnge in the radical NOg. Mercurous nitrite, it is true, has already 
been shown to undergo partial dissociation according to the equation, 

(NO,)2=Hg (N02)a + Hg. 

when in solution ; but the reaction, we are at present studying, can 
scarcely be brought under the same category. At the same time, it 
must be admitted that, if we were to regard for a ny>ment a molecule of 
silver nitrite playing the role of a molecule of mercurous nitrite, all 
the equations under A. could be established on a common basis. 

For instance in Exp. J, 3 Hg NO2+ Ag NOg may be regarded as 
equivalent to 4 Hg NOg, i.e., 2 Hgg (NOg)jj which may be expected to 
dissociate as follows : — 

2 Hgg (NOg)2=2 Hg (NOg)g+2 Hg [or Hg + Ag]. InExp.3, 7Hg 
NOg + 3 Ag NOg would similarly be equivalent to 10 Hg NOg i.e., 5 Hgg 
(NOg )2 which would dissociate thus ; 5 Hg^ (NOg)g=r> Hg (NOg):, + 5 Kg 
[or 2 Hg-f 3 Ag], with this difference, that in place of 2 Hg we 
get Hg + Ag, and in that of 5 Hg we got 2 Hg + 3Ag. lu Exp. 6 and 
6 brackettod together under B., where dilute solutions of both tfaea 
nitrites were nsed, and where thei*e was no precipitate of metallic 
silver, 4he nitrite of silver apparently seems to take no part. The 
same remarks would also apply to Exp. 7 and 8 {vide Table of 
Analyses), where sodium nitrite also appear to act catalyticallg^ an 
expressiOD conveniently used to cover ignorance. The true explanation 
of the reaction has yet to be found ont, and with this view, it is intended 
to take up another series of experiments under various degrees of 
dilution of the nitrites. 



2 able of Results of Analyses. 


1900.] ’ P. 0. Ray— Ifercwrottf Nitrite and itt Derivatwee. 485 



o 

ed 

O 

m 


«60 

gw 

A ^ 
bO 

JS? 

to 
o ^ 
Szj 


Ow 

5*" 

+^5 

^ C I 


I? 

“I 

"I 


wbo 

^ + 
< M 

5bp;z; 


S + 

rO 

®.25 

•«* 'w' 

^ bo 

2 w 


ow 
^ li 

t£ (M 

W'“ 


ia"»[aaiiin +»“*?„ s . 

t-i4- ii4- Utefc^Ht* t-£,W 

o g o © o o 5'^'^ 


•** SZ5 

^ u 

bo e* 


« + 

'•* w 




*a9Aiig| 

t> ^ 

5 a 3 1 : 5 ; : 

6 6 6 § • 

•^jno 

•J9H •p'fdd ‘-s’l 
„ „ JO -JM 

0168 

0*130 

0*034 

0031 

0*057 

0*026 

0*081 

0-34 

•oq^^ip ni Xaiio 
-joiV: *3i ‘JO •?A\ 

1*205 

0*973 

0-274 

0-614 

0*4464 

0*607 

0*333 

0 980 

i jos «t»^Sv JO uoiq 
-jppTi aojjw Aano 

I -aoj^ sno JO 

0*564 

0-257 

0-053 

0-488 

0-2284 

0-345 

•log ui Sy P 

0-304 

0*233 

0*063 

0-0523 

0-076 

0042 

Wt. of 
NaNoj 
in Sol. 
1*20 

■pesn '[OS 
«oN^V JO '3 ‘0 

»0 ta Q O O O (i.SSo 

CM CM »0 lO kO tz eif • ^ 

" o O 

!a o 

‘fog uT jCjno 
-J91^ ‘Dl'‘jO 

0*863 

0*676 

0-188 

0 669 

0-382 

0*486 

0242 

0-620 

•BmvjSi ut ’[og Til 

Aanojejil sno jo -q a\ 

1*074 

0-685 

0*173 

0-664 

0-3454 

0-392 

0-172 

0 700 

•posn '[Og 
Ainoj9K JO *0 *0 

50 

60 

25 

100 

100 

100 

25 

25 

•dxg JO OfH 

A ' 0 ' 


Chemical Laboeatort, Presidency Colhye. 


486 


P. C. Ray — Mercurous Nitrite and its Derivatives. [No. 4, 

On Mercurous Iodide — A new Method of its Preparation, 

The yellow residue in the flask (see previous paper) consisting pre- 
sumably of a mixture of mercurous iodide and the unacted-upon 
mercurous nitrite was well powdered and introduced into a combustion 
tube, plugged with asbestos and heated in a tube-heater (Rohren- 
Oefen.). The powder occupied nearly one-third the length of the tube. 
When the temperature roso to about 135°C, nitrous fumes began to be 
disengaged, and an oily liquid collected at the mouth of the tube. This 
liquid is nitro-ethane, a portion of which obstinately remains ab- 
sorbed in the hard mass of the mixture referred to above. 

On heating more than two hours from 155® to 163®, for the most 
part stationary at the latter temperature, a thin deposit of lustrous 
lemon-yellow scales was obtained. The yield however was very poor. 
Next day the heat was raised to 192®, and the temperature maintained 
nearly constant for three hours : a sublimate of a compact mass of 
yellow and orange-yellow crystals was the result. 

In another experiment the sublimation was carried on between 
190®-210°C. stationary for the most part at 210°, in this case orange- 
yellow crystals were obtained. In several experiments, however, 
conducted within the above range of temperatures, the sublimate 
which was deposited nearest the source of heat was of a dark brown 
tint ; next to it was a deposit of orange-yellow and yellow tablets 
respectively ; and, last of all, near the mouth of the tube was a ring 
of scarlet crystals of merctiric iodide. Sometimes ir. so happened that 
by far the larger proportion of the sublimate was of scarlet mer- 
curic iodide ; but whether this was duo to tiie decomposition or 
dissociation of mercurous iodide formed at first (lIg 2 T 2 = Hgig-f Hg) 
or not is not clear. More than a dozen experiments were carried on, 
and the experiences accruing therefrom are recorded above. 

General properties : — In Yvon’s* experiment in which Mercurous 
Iodide was prepared by the direct union of the elements, only the 
yellow and orange-yellow crystals are described. According to this 
chemist sublimation begins at 190® C, My own experience confirms his 
in the main, though I have noticed that a small quantity of mercurous 
iodide almost always sublimes between 163® and 170® C. 

The dark brown variety when powdered and kept in contact with 
dilute nitric acid turns dirty yellow, and the orange-yellow under 
similar conditions orange-red, without undergoing change in the com- 
position ; but boiled for some time with the dilute acid, both these 
varieties are gradually transformed into mercuric iodide, and from the 


* Compt. Bend, 76, p, 1607. 
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hot mother liquor also bright scarlet spangles of mercuric iodide 
crystallize out on cooling. 

Result of Analysis : — Estimation of iodine. The methods des- 
cribed in the standard works of Fresenius, Crookes, &c., for the estima- 
tion of iodine in mercurous iodide appeared to be tedious and trouble- 
some in view of the numerous determinations involved. Reduction was 
effected with zinc and sulphuiic acid under certain modihcations. The 
compound is finely powdered and transferred to a fiask. Pure granu- 
lated zinc and dilute sulphuric acid are then added together with a 
few pieces of scrap platinum, when evolution of hydrogen at once sets 
up ; the flask is kept actively rotated. After a few minutes the zinc 
becomes amalgamated and further action ceases. A drop of platinic 
chloride is now added, reduction proceeds, and a pink colour pervades 
the liquid, and the flask is shaken as before. When the reduction is 
complete the solution should be perfectly clear and colourless, and there 
sliould not be any trace of a powdery black residue at the bottom of 
the flask. The iodine is estimated in the usual way, and the additional 
lialogen introduced with the standard Pt.Cl^ drop, corresponding in the 
present instances to 0*005 AgCl, allowed for. Sometimes the zinc is 
treated beforehand with the dilute acid and a few drops of PtCl 4 , and 
the platinized zinc, washed free from chlorine, is added in successive 
instalments to bring about reduction, which is finished in 20 min. to 
half an hour. 

As control experiments, iodine in resublimed mercuric iodide was 
estimated according to the above method. Thus : 

(1) 0*2232 g. gave 0*2324 Ag 

(2) 0*0604 „ „ 0 0625 „ 

Calc, for Hglj Found 

1 : 55*95 ' I II 

56*27 66*00 

Result of analyses of fho dark brown, orange-yellow and yellow modi- 
fications of mercurous iodide. 


(1) 

0-4282 

g. gave 

0*3043 Agl whence I = 38*40 

(2) 

0-2204 


If 

0-1577 „ 

If 

,, = 38-67 

(3) 

0-2558 


If 

01834 „ 

If 

,,=38-74 

(4) 

0-2038 


ff 

0-1446 „ 

If 

,, = 38-34 

(5) 

0-0824 

If 

If 

0-0587 „ 

II 

,,=38-47 


Theory for Hgl requires 1=38*84 7o> Mercury amounted to 
61*24 7oi liliat demanded by theory being 61*16 7o- 
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It will much facilitate operation if between 0*2 to 0*15 g. be taken 
for purposes of analyses. In the case of the dark brown varfety of 
the haloid it is advisable to examine it carefully with a magnifying 
glass as inside its thick crust minute globules of mercury are often 
found enclosed. 

Prom the foregoing inquiry it is evident that when the residue in 
the flask after the interaction of meicurous nitrite and ethyl iodide is 
heated in a tube between 190°-210’, mercurous iodide sublimes off. 
The compact mass of crystalline tablets thus obtained varies in all 
gradations of tint from lemon-yellow and orange-yellow to orange- 
brown and even dark brown. 

Chemical Lahoratory, Presidency College. 


XIX . — Description of a new Himalayan genus of Orobancbacca?. — 
By J. S. Gamble, M.A., F.R.S., and D. Pjiain. 

[Received 7th Angust; Read 6th October, 1900.] 

GLEADOVIA Gamble & Prain, 

Calyx tubulosns, parnm inflatus limbo inqualiter 5-lobo. Corollm 
tubus parum inourvus, labium posticum i n cur vo-erec turn concavum mi- 
nopere emarginatum, antioum breviua suberectum lobis 3 subacqualibus 
erectis. Stamina inclusa fllamentis apice iu oonncctivum conicum dila- 
tatis, antherarum loculi asquales adnati basi divergentes et mucronato- 
aristati. Ovarii placentm 4, per paria approximate, medioquo con- 
fluentes ; stigma dilatatum late equaliter 2-lobum . — Herha parasitica 
carnosa rbizomate incrassato, squamis ovatis suffulta. Flores' densius 
paiiiculati, pedicellati, 2-bracteolati. Color pallide purpurea. — Species 
singula, Himalaica. 

The interesting plant for which wo propose the above genetic des- 
cription was discovered in Jaunsar in 1898 by the ofiicers of the 
Imperial Forest School, Gebra Dun ; wc dedicate it to Mr. F. G leadow, 
who was the first actually to find it. 

Our plant has all the facies of a Christisonia, but cannot be referred 
to that genus because both anther-cells are perfect, because the corolla 
is very markedly 2-labiate in place of being sub-equally 5-lobed, and 
because the two stigmatic lobes are equally large. 

The nearest ally of our plant seems to be the American genus 
Gonopholis Wallr., with which it agrees as regards corolla and, except 
that they are not exserted, as regards stamens, but from which it differs 
in having an equally 5-lobed calyx and a 2-lobed stigma. From 
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BoschniacJcia C. A. Mey., it differs somewhat as regards corolla and 
very greatly as regards stamens. From Xylanche Beck, (BoschniacJcia 
himalaica H. f. & T.) it further differs in having 2 carpels, not 3. 
From all the genera mentioned it differs markedly as regards inflores- 
cence, which in those is spicate, in our plant paniculate. 

Glkadovia kubowum Gaiuhle ^ Train. — A fleshy herb about 6 in. 
high of which only about one half epigaeal ; roof -stock very thick 
especially where attached to the host; sC'xZeA* ovate, the lower rounded, 
the upper acute sometimes 2-fld. Flowers paniculate ; bract solitary, 
’7 ill. long, sheathing, rounded, pedicel stout 35 in. long, hiacteoles 2 , *7 — 1 
in long, spatliulate, acute, concave. Calyx light-i ed, tubular, somewhat 
inflated, regularly S-lobed, 1 — 1*2 in. long, Jobes p:ile. Corolla red 
with darker veins, tube as long ns calyx, slightly curved, distinctly 
two-hpped ; upper lip of 2 connate lobes, rounded, slightly dentate, 
lower of 3 narrow, spathulate, subcqual, acutely dentate lobes. Stamens 
4, geniculate at point of insertion, anthers elongate, spurred, connec- 
tive produced in a 2-fid cone, hairy nbove. Ovary 1-celIed, ovate- 
03 ’liudric ; style long, incurved at apex; sligma of 2 broad seini-orbicu- 
lar lobes depressed in tlie centre ; placenta? 2 pairs, free below and 
above, confluent in the middle, diffuse ; ovules very many. Seeds very 
many, minute. 

N. W. Hiaialaya : — Bodyar Jaiinsar, 8-9,000 ft. ; on the northern 
slopes in very shady woods of Fir and Deodar on roots of wild Rasp- 
berry (Kuhns niveiis ) ; very scarce, Gleadow ! Gamble ! Duthie / 
Duthies Collectors ! 


d. 11. 64 




JOURNAL 


OF THE 

ASIATIC SOCIETY OF BENGAL. 

VOL. LXIX. 

PAR r II. (Natural History, &c.). 

(Nor. I TO IV. — 1900.) 


EDITED DT THE . 

|fATURAL ^ISTORY ^ECRETART. 


It will flourish, if naturalists, chemists, antiquaries, philologers, and men of 
science in different part-s <jf j4sia, will commit their observations to writinj^, and send 
them to the Asiatic Society at Calcutta. It wall languish, if such communications shall 
be long intermitted ; and it wall die aw'ay, if they shall entirely cease.” Sir Wm. Jones. 


CALCUTTA : 

PUBLISHED BY I’HB ASIATIC SOCIETY, 
67» PARE STREET. 

1901 . 



BAPTIST MISSION PKEHS, CALCUTTA. 



Bates of Issue, I'art II, 1900, 


I. — Containing pp. 1-88, waa issued on 9th July, 1900. 

11. — Containing pp. 89-278, and Plate I (of 1898) was issued on 
26fch October, 1900. 

III. — Containing pp. 279-450, was issued on 22nd November, 1900. 

IV. — Coutainiug pp. 457-489, was issued on 22nd January, 1901. 




LIST OF CONTRIBUTORS. 


Page. 


Alcock, a .; — Materials for a Garcinological Fauna of India, 

No. 6. The Bracliyura Catonietopa or Grapsoidea 279 

Bingham, C. T. and Thompson, H. N. ; — On the Birds collected 

and observed in the Southern Shan States of Upper Burma 102 

Dii'iT, pROMOTHONATH ; — On a new method of treating the properties 

of the circle nyid analogous matters 91 

Finn, P. ; — Notes on the Structure and Function of the Tracheal 

Jiulb in male Aiiaiida; J47 

; — On the form of Cormorant inhabiting the Grozette 

Islands ^ 143 

and Turner, H. H. ; — On Two Hare Indian Fheasanfs... 144 

Gamble, J. S. and Prain, D. ; — Description of a new Himalayan 

genus of Orobancliacese 488 

King, George ; — Materials for a Flora of the Malayan Peninsula... 1 
Masson, U'. P. ; — Note on four Mammals from the neighbourhood 

of D<t rjceling 89 

Mckekji, P. ; — Note on a method of detecting free Phosphortts 97 

NicfiviLLE, Lionel de ; — Note on Calinaga, an ahem'ant genus of 

Asiatic Butterjlies 150 


; — Note on the avian (/enwir Harpactes, Swainson 278 

; — The Food-plants of the Butterflies of the 


Kannra District of the Bombay Presidency, with a Revision of 

the Sprcies of Butterflies there occurring 187 

Pkain, I). ; — A list of the Asiatic species of Ormosia 175 

; — Some new plants from Eastern India 168 

, arid Gamhlk, J. S.; — Description of a new Himalayan 

genus of Orobancliacea? 488 

Ray, P. C. ; — I. Further Resc.nrches on Mercurous Nitrite and 
its Derivatives. J L On Mercurous Iodide and a new Method 

of its Vreparation 476 

Rogers, L. ; — The relationship of the water-supply, water^logging, 
and the distribution of Anop’nele.s Mosquitfts respectively, to the 

prevalence of Malaria North of Calcutta 457 

Thompson, H. N. and Bingham, C. T. ; — On the Birds collected and 

observed in the Southern Shan States of Upper Burma 102 

Turner, H. H. and Finn, P. ; — On Two Bare Indian Pheasants ... 144 

Walton, H. J. y-^Note on the occurrence of Rliodospiza obsoleta 

{Lichtf) in the Tochi Valley 101 

; — Notes on birds collected in Kumaon 155 




INDEX. 

Names of New tronera and Species have an asterisk (*) prefixed. 


Ahianra fraferna, SO,**, 234 
Ahruft ^irecatorius, 199, 230, 244 
Acncin Intiiia^ 201, 227, 239, 241, 247 
„ „ var. c.TSj«, 201, 239, 248 

„ pcnnaUt, 202, 227, 232, 239, 241, 
248 

AcANTllACKyK, 171, 2(Mi, 224, 225, 231. 

230, 205, 20d 
Acnnlhoplnwif 294 
Acanihopnoiifttc ocnpitah^t^ 159 

,, phimhcitnruua^ 114 

„ vivida iius, 150 

,, I'irid.iainuK, 114 

Acnnthopus,, 297, 430 

,, cUivnmniu.% 439 

„ iiibbehij 439 

„ pUmit^simuSt 430 

Arcipitcr nitiua, 134 
,, I'lrgatufii 1 ( 3(5 
Aceron ncpalcnAia^ 129 
AchyranthcH napcra, 208, 2(55 

„ hidnufntn, 208, 2G5 

Acmipopl enra . 29(,5 
ACR.H1NJK, ISP, 221 
Acridoihcres 0*?s0'«, 117, 1(50 
.IcroHT/c/iin lanrifolui, 10(5, 258 
Actinodura ranisaiji, lOS 
Adina cnrdifoHa, 204. 230 
JKgialitis sp., 130 
JEgithahacvs crythrocephal Ufi, 157 
ASgiihhia tiphia^ 109 
yEgle Marmelo^t 107. 258 
Aeromachua indisthictuftf 213, 273 
ACthiopaar albicinctus, ll7 
„ 117 

„ grandis^ M7 
Mihopyga dahryi, 124, 125 
„ gouldiiL\ 124, 1C4 

saturafa^ 125, 1G4 
„ neheriiHy 124 

AganoRina cyrnona, 206, 215 
Aglaia Roxburghianay 107, 232 
Aijp galericulatay 148, 149 
Alauda gulguUit 124 
Alaudidjc, 124 
Albizzia, 227 

„ Lebbek, 202 , 227 , 282 


ALCEDiNiD;t:, 128 
Alcedo Upidciy 128, 165 
Alctppe nepalcnpiti, 107 
AIcuruM Rtrintns. llj 
Allomorphiu, 2, 8. lo, 45 

* .. fdntfiy 8 , 10 , 12 

„ exiguu, 10, 12 

„ var. 'minor y 11 
„ Grifuthii^ 45 

* „ Wruyi. 10, U 

AiiophyluR Cobhe, 107, 265 
AiReodapline Rentei. m'pifolioy 208, 257, 259 
AUodeia zcylanira, 15(4, 224 
Amacrofropisy 175, 177, 183 
Amarantace/E, 208, 2G5 
Amatucsiin.*, 18H| 220 
Amblypodia, 189 

„ anita, 197, 241 
Anwinuiiiy 277 

„ rnirroafephanum, 211, 230, 277 

AmorphopuRy 203 
Amphitriie, 305 
Ampittia dioRcorideR, 213, 273 
,, niaro, 273 

Anacardi.^ck.e. 198, 230, 231, 237 
Anacardinm, occidentnicy 198, 231 
AnagyriHy 175 
Anas hoRch(Hit 149 

„ pwcilorhynchOy 141 
„ zonorhynchro, 142 
Anatidac, 141, 147, 149 
AnerinciciRtuSy 2, 15 

., itniaophylluRy IS 

,, BcrcarianuSy IS 

CnrtiaUy 15, 16, 17 

* ,, foribundnSy 15, 17 

* „ gtomeratiiRy 18 

„ hirnutiiSy 16 

* „ macranfhtin, 15 

* „ Seort echini i, 15, 16, 17 

* Ruh/ppidotuRy 15, 17 
Anoxia reticulata^ 19«3, 257 

„ sqitamoRa, 193, 250, 257 
ANONACE.E, 193, 232,250,257, 258 
AnopheleRy 457 
Anplectrum, 3, 55, 56, 59 

* „ anomaluiiit 56,. 58 



492 


Index. 


Anplectrutn cyanocnrpumt 57 
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Carcinoplnx setona^ 302, 31 o 
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Catrons Wallichi, 167 
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Celtis teti'andra, 210, 2_’ 1, 232 
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Centropus sinensis, 131 
Cerasophila, 103, 110 

„ , thompsoni, 03, 110 

Ceratoplaz, 281. 293, S17, 819, 820, 821 
„ eiliata, 820 

,, cMiatus, 320 
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• Ca^opegia kachinensis, 170 

„ pubescens, 171 

„ Thioaitesii, 171 
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„ discolor, 114 
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,, sinensis, 273, 276 
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Charajccs nthamas, 195, 200, 202, 231 
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„ iuina, 193, 197, 233 
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201, 208, 246 
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Chryscolaptes gatticristatus, 166 
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Citrus deeu7nanaf 196, 258 
I, medica, 196, 233, 258 
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CleistostomUf 872 

„ dilataf 372 
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CoNXAKACKA, 198, 231, 217 
ConnavHs Ritchicif 198, 247 
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Cremaatogaslery 190, 191, 192, 243 
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„ cleohisy 209, 245 
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Cro88otonotu-8, 297 
Croton sp., 210, 247 
CrypiocQilomat 292 
Cryptocoryne ciliata, 174- 


*Cryptocoryne Oruddasiana, 174 
„ spiraliSy 174 

Cryptolepis Buchananiy 206, 216 
Cryptolopha mnthoschiat-ay 160 
Cryptophragmium latifoliuniy 171 
♦ „ Listeriy 171 

CryptophrySy 293 
CUCULIDAS, 130 
Cuculua canorusy 130, 166 
„ micropteruSy 166 
„ poliocephnlnSy 166 
„ aaturatua, 166 
CuCURBITACBAfi, 204, 230 
Culieica^m ceylonensisy 118, 160 
Cuphit eryynanthis moija, 224 
plaeidtty 194. 224 
Cupitha pwrrceft, 202, 203, 266 
Curcuma, 277 

„ Aynaduy 211, 277 

„ aromafica, 277 
Cuvctia hulisy 198, 244 

„ theiisy 191, 199, 200, 201, 244 
CurionotuSy 292, 30 L 

„ longimanua, 303 
Cutia nepalensisy 109 
Cyaniris, 236 

„ limbatuSy 235 

‘pu>-pay 191, 199. 201, 235 
asiutica, )27, 165 
„ ramaayi^ 127 
CyaiUula pi'oatrata, 208, 265 
Cyclograpbacfa, 288, 289 
Cycloij7‘apsuay 297 
CV'CLOMETOPA, 282 
CyLista scariosn, 199, 235, 239, 240 
Cymaria. acuminata, 173 
CymopoLia, 280, 281, 297, 450 
„ JuJcesiiy 451 

„ sei'ripeSy 464 

„ Whitei, 453 

CYMOPOLiUiE, 290 
Cynitia. lepidea, 203, 230 
Cynthia aaloma, 204, 224 
Gyornis, 103 

„ aatigma, 117 

„ brevirostris. 118 

„ inagniroatris, 1 18 

,, meltnioleucnSy 117 

„ oateaiy 1 18 

,, rubeculoideSy 118 

„ aapphtra, 117 

„ atipei'ciliaria, 160 

CYPSELIDiE, 129 
Cypaelua aj^nia, 160, 165 
„ leuconyx, 165 

.. melba, 166, 160, 166 

Cyreatia thyodamaa, 210, 211, 231 
Gyrtograpaua, 296 
Dwdalacanthus roaeus, 207, 266 
I Dajila acuta, 142, 149 
' Batbergia conferl^ota^ 199,^ 228 
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Dalhergia latifolia, 199, 227, 229, 266 

„ racemosa^ ] 99, 227 

„ ruhiginosa^ 199, 266 

„ tamarindifoliaf 199, 266 

voluhilia, 199, 227, 26G 
DANAiNiE, 161, 153, 155, 189, 215 
Danais, 151, 153 

„ aplea, 206, 216 

„ cht'ysippus, 206, 216 

„ genutitty 216 

„ limniacCy 154, 206, 216 

„ limnitrionisy 216 

„ plcxippuSy 206, 216 

„ beptentrionis, 206, 216 

,, bifdy 154 

„ tytidy 1 54 

„ {Limnns) rhrysippvs^ 206, 216 

„ { Parantica) aglca, 206, 216 

,, (Salatura) plexippiifiy 206, 216 

(Tirumala) UmniacCy 206, 216 
„ „ scptentrioniSy 2QGy 2W 

Delchina ihetmodusoy 257 
Delias eucharisy 209, 250 
Dendrocalamus strictus, 214, 220, 267, 
270, 274 

Dendrocitta himalayensiSy 104, 157 
Dendrocopus atratusy 126 
„ anricepsy 1 64 

„ himalayensisy 164 

Dendrorycna javanicay HI 
Dendrotreroji hodgsoni, 136, 167 
Dcrrii HeyneanUy 200, 244, 261 
,, scandens 200, 260, 266 
„ uliginosuy 200, 263 
Deudoriac epijarbaSy 192, 198, 247 
Diadkma, 150 
DiaciD^, 125, 126 
Dicfeum chrysbrrJioium, 125 
„ crnentatum, 1 25 
„ luuipectuSy 125 
„ nlivaceumj 125 
Dichnceros bicorniSy 129 
Dicrxjrida, 113 
Dicrurus ater, 113 

„ cxTieraceuSy 113 

„ InrtgicaudntuSy 150 
JHoseorea pentaphyllay 212, 245, 247, 266 
Dioscoreacea, 212, 245, 247, 266 
Diospyros Candolleunay 205, 230 
„ melanoxylony 205, 230 
DioxippCy 295, 871 

„ orientaliSy 371 
Diptbra, 262 

DiPTEROCARPEiB, 195, 244, 247 
Discolobbs, 176 
Discophora indicdy 214, 220 
„ lepida, 214, 220, 221 
DiseoplaXy 297, 4^ 

„ longipeSy 447 
Diseemurus peradiseuSy 113 
DisBochmta, 2, 49, 55 


Dissochseta ancepSy 68 
„ nn/nulata, 50 

* „ atwmnlay 50, 55 

„ astrofrieliay 53 

' „ 6aMfa?7tt, 54 

„ hracteatUy 60, 62 

j „ brncteostty 62 

I „ celebica, 60, 54 

, „ „ vur. eovtraeioy 54 

; „ divaricata, 58 

glaucuy 67 

„ grncihSj 50, 53 

„ hirsutfty 50, 51 

,, intermedia, 50, 54, 66 

,, microrarpa, 54 

„ nvnlifoliay 53 

, paletnhanica, 58 

paVida, 50, 52 
* „ pepericarpUy 5S 

I ,, punctidnia, 50, 51 

I • „ Scnrtechiniiy 50, 65 

,, spoliatay 57 

j „ siiperhay 63 

, Dissodactylusy 293 
Dissura episcopusy 141 
Dolcschatliu, 231 

„ indicfiy 231 

„ polibetCy 207, 231 
Dophla Inudahilisy 205, 230 
Dorippey 285, 461 
Douippidas, 280 

Dotilla, 280, 281, 295, 342, 363, 364, 369, 
371 

* „ 364, 365, 366 

* Blaufordl, 364, 366, 367 

„ hrevitcrsis, 364, 367 

* ,, clepsyHrodactylus, 364, 367 
„ intermedia. 364. 365, 367 

,, mgcHr aides, 364, 368 

svlcata, 365 
„ Wichmatiniy 367 

DoTir.LAS, 373, 384 
. DoTiNiE, 280, 290 
Doto, 295, 363 
„ myctiroidcs, 368 
Dregea vohihiltH, 206, 216 
I Dryonastes chinensis, 105 
,, sannio, 105 

i DUfCiila griseicapilloy 1 36 
I Durcliheimia, 293 
j Ebenacea:, 205, 230 
! Elamena, 281, 385, 386, 387 
I * „ sindensis, 386 

„ truncata, 386 
„ unguiformisy 387 

tf ( Trigonoplaat) ungui/ormiSy 387 
Elamene, 295 

„ unguiformis, 887 

Elamenopsisy 295 
Elanus aeruleus, 134 
I Elatosiema cuncatum, 211, 229 



Index. 


Eletfaria Canhtmomumj 212, 239 
Elymnias caudata, 212, 220, 233 
ELYMNiiNiV:, 189, 220 
Embelia robuataj 205, 234, 239 
Emherizn uumolay 122 
„ fucotay 163 

„ pusillUy 122 

„ rviUtty 123 

„ ftrracheyiy 163 

EpigrapsuSy 289, 295, 297, 440, 442, 443 
,, polituSy 443 

Eranthemum maldbarienmy 207, 231 
„ sp., 207. 266 
ErgoUfty 222, 233 

„ ariadne, 210 , 221 
,, tnprohanfty 210. 221 I 

Erioclilr. 296 1 

Et'ismatnifiy 147 , i 

,, leucoeephala. 147 

,, rubidfiy 147 

Erijthropns amuranaifiy 13o 
E uchirug nip^us, 296 
E}irhrynoptit 240 

„ nieju^y 198, 199, 240 

„ pnndavay 191, 200, 201, 240 

Kucratey 292, 298. 299, 301, 302, 3C»7, 
308, 309, 311, 313 
,, aiUniny 300 

„ crenatay 299, 300, 301 
,, „ for. ajPiniSy 299, 300 

„ „ „ dentatOy 299, 301 

,, crenatufi, 300 

„ sexdcntuta, 299, 301 

EueratopIaXy 292 
EucraiopHa^ 292 
Etidynamis hovnrafay 131 
Ease'll in zeylanica, 203, 247 
Eugompho»temma y 173 
Eugrfiima nngensiumy 168 
Eulabps inlermediOy 116 
EULABKTlltiK, 116 
Evlepis iiHiafnasy 232 

., ngrarius niadeu$, 232 
,, ii'ardiiy 231 

* Eiimnrsdenia Uiocarptty 170 
EufietUi falcata^ 149 
Euormonitiy 179 

EupaoKBiA(’RJi<2, 209, 221, 230, 241,247, 
Euplaaty 294 [ 254, 265 

E^ipUpa cote, 205, 206, 210, 211, 216, 217 

,, eoretuy 206, 217 

„ kollari, 210, 216 

„ (Craafia) core, 203, 206, 210, 

211, 216, 217 

„ (^orTMotlo) eoretUy 206, 217 

„ {Eademma) kollnriy 210, 216 

Euripua conaimilia, 210, 222 
Euryplax, 292 

Euryatomua orientalia, 128, 165 

* Euamildx Pottingeri, 174 
Euaonerila, 19, 21 
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Euthalia garuda, 198, 209, 230 
„ liiudahilia, 205, 230 
„ iepidea, 203, 280 

„ lubentina, 209, 231 

„ (Oynitia) lepidea, 203, 230 

(Dophla) laudahilis, 2^6, 230 
Everea urgiadcs, 199, 239 
Bvodia Boxhurghiana , 196, 258 
Ewychia capitellatay 69 

„ cyaneay 68 

„ .. var. latifolia, 69 

„ Juckianay 68 

„ InHfohay 69 

„ medinilliformiay 69 

„ paniculatoy 69 

Ftihia, 293 • 

Falro juggcPy 134 
„ peregrinator. 134 
,, ftevcruay IS.'i, Hit! 

„ aiihhuteOf 135, 16C 
PALCONIDiE, 132 
Ptrax-, 129. 135 

, hcngalensis, 210, 216, 281, 241 

„ glomeratay 211, 2l(;, 231, 241 
„ indictty 210, 231, 241 
„ religioaay 211, 216 
Flacourtia inonttnia, 194, 224 
Ffcvrya interruptuy 211, 229 
Francolinua chincnsia, 137 
„ vnlga/iSy J68 

Franklinia graciiisy 159 
Freyvilleay 292 
PRINOILLinjE, 122 
Fulica airtty 138 
Gali;i.v£, 149 
Oallinago cwleHiia, 140 
,, galhinda, 140 

,, 'tipmoricoloy 139 

.. atenurOy 140 

Gallinida ehloropuSy 138 
0(dln8 ferruginenSy 137 
Gangnra thyraia, 212, 218, 267 
Garcihin xanthochymua, 25H 
Ga'n'uLax nlbigularia, 158 
„ belamjeHy 105 

ieitcoLnphuay 158 
„ moniligery 100 

„ pectoralia, 106 

Onrrulua hispecidanA, 157 
„ lanceolatua, 167 

„ leucotisy 104, 126 

Grcabcinacra, 289 
GRCABClNIDiS, 289 
Gbcarciniens, 289 
Gecarcmueuay 279, 280, 289 
Gecarcinuay 297 
Qeearcoidea, 297 
Gecinua chlorolophua, 164 
», nigrigenia, 126 

„ occipitalia, 126, 164 

„ squamattLS, 164 
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CtecinuH strudatus, 126 
Gelasimos^ 857 

Qelasimus, 294, 336, 342, 350, 351, 352, 
364, 369, 372, 375, 441, 445 
„ acutus, 353, 360, 362 

„ anmdipes, 351, 352, 353, 355, 

366, 367 

„ ehlorophthalmtuif 356 

„ cultrimamiSf 359, 360 

„ „ var. Marionis, 359 

„ Duperrcyi, 358 

„ Dussnmicri, 353, 361, 862, 363 

,, inversus t 352. 355, 356 

* ,, „ \ar. sindensis, 356 

Inctea, 355 

„ lacteuSy 352, 355 

„ hmgidigHurn^ 362 

„ Marionis, 353, 36 1, 359, 360 
„ „ var. iiitidus, 353, 360 

,, minor j 357 • 

„ nitiduSf 360 

,, perplexiiSy 354, 357 

„ poreellanus, 354 

„ pulchellus^ H54 

,, Smithii, 356 

„ spleiididus^ 355, 359 

„ tetrugonum^ 353, 367 

„ triangnluriSf 352, 356 

„ Urvilleit 353, 362 

„ vocnns 360 

Qennxus, 146 

,, alhieristatuSf 167 

„ andersoni, 145, 14G 

„ davisoni, 145 

„ horefieldi, 145, 146 

„ Ixneatusy 137, 145, 140 

„ nycthemerus, 146 

„ turnen^ 146 

„ willinmsi, 145, 146 

Geocarcinid.4!, 279, 280, 282, 283, 289, 
297, 440 

Qeocichla loardi^ 162 
Qeograpsusy 295, 389, 394 
„ crinipes, 396 
,, Grnyij 395, 396 
„ rubiduSf 395, 390 
Qeryon, 282 
Olareola lactea^ 138 
„ orientalis, 138 
GLABBOEilDifi, 138 
Olavcidium cuculoidea, 1 32 
„ radiatum^ 166 

♦ Gleadoviftf 488 

• „ ruboru.m, 489 
Olochidion laneeolariumt 209, 230 

„ velutmum, 209, 230 

„ zeylanieum, 209, 230 

Olycosmia pentaphylla, 196, 234, 258, 259 
OlyptograpauH, 296 
Olyptoplamt 292 
Gnathoehaamua, 297 


GnathograpmSi 296, 402 

„ harbatus, 406 

GcmphandrUf 169 

* „ serrata, 169 
Gompiio8tetn7naf 173 

„ chinense, 173 

„ Curtisiiy 173 

„ jlareaccns^ 173 

„ furfuvaccat 17^ 

„ Hetmleyanumy 173 

* „ inopinatunif 173 

„ Mnstersiif 173 

„ melissifoliiimf 173 

,, ovatuniy 173 

,, ppdunruLnliim^ 173 

velutmum. 173 

* ,, {Pontffiiplioii) iiit>piivitu7n 

172 

Ooniocfiphyray 292, 307 
„ sp., 307 

,, tnmCfitijrons, 307 

Ooniopsis, 295, 39 L 
„ flavipx’s, 3!H 

„ pichit 392 

„ stngosn, 39t 

Go»vorLAC.4:A, 279 

(rOiVOPLACKS (y » .VCKRoiDPJS, 2S6 
„ VUJILS, 290 

GoNOPLACiDiB, 280, 282, 283, 286, 292, 
297 

Gonoplaciens, 286 
GoNOPLACiNiB, 286, 293, ;nc 
Gonoplax, 279, 280, 282, 293, 316, 317 
„ angnlnfa, 317 

Grnculrpica nigrh'otlis^ 116 
Gx'acuhis ereuuta^ 157 
GRAMlNEiE, 213. 218, 219.220,267,269, 
270, 271, 273, 274, 27f>, 277 
Gbapsacea, 288 
Gu\psi, 281, 437 

GuAPSiDAfl, 279, 280, 282, 283, 288, 289, 
290, 295, 3S9 

OfiAPHiNiK, 288, 295, 389, 390 
Grapsodesy 289, 440, 441, 413 
„ notatUR, 442 
Grapsoidea, 280, 281 
Grapsoidiens, 288 

Grapsua, 280, 295, 389, 390, 391, 394, 395 
„ affmisj 413 

„ aCho’lineatuSf 394 

„ altifrons^ 392 

„ bidenSf 415 

„ n-inipeSj 396 

„ Gaimardi, 398 

„ granulosus ^ 394 

„ grapsns, 392, 394 

,, G^'ayif 395 

„ intermedius, 416 

„ litteratuSi 401 

„ maculaiua, 892 

„ „ var. pharaonia^ 393 
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OrapKutt meftHor, 397 
„ ornatuSf 392 

„ pelagicuSf 394 

„ Peronif 394 

„ pharaonist 392 

„ pictuSf 392, 414 

„ „ var. ocellatustj 392 

„ „ „ 392 

„ ruhidus^ 396 

„ strigofiuSf 393 

„ Wehhi, 392 

„ {Pachysoma) ajffiniSf 413 
„ „ bideni>, 415 

„ pictufi, 414 

„ „ intermediuSj 416 

Qraucalua macii^ 116 
Grcwia capitata. 169 

„ Microcos, 195, 229, 265 

,, micrnsfemma^ 1G8 

* ,, nagcvaium, 168 

,, oppo^itifnlia^ 168 • 

„ Bp., 195, 231 
,, umbellifera^ 169 

* ( Eugreivia) nagcnsium, 168 

Gbuio;e, 138 

Grus anfigonCt 138 
„ shaipti, 138 
Gualteria long if ol to, 193, 257 
Ouatteria „ 193, 257 

Guttifer®, 258 
Gy7nnoHachyumj 171 

,, lalifoliumt 171 

* „ Liftteri, 171 

* „ (Gryptophragmium) 

Lisicrif 171 

Gypnetuii harhatus, 166 
Qyp» Inmalayensis^ 166 
Jlnlcinm pileata, 129 

smyrnensti^^ 128 

hidinstur induSf 133, 347 
UiiHearcinus, 291, 295 
Jlalpe astigmaia, 269 

„ ceylonica^ 187, 214, 209, 270 
,, honor <?i, 2 1 4, 270 
„ hyrtacuny 214, 270 
,, moorei, 187, 270 
Harpactes, 130, 278 

„ erythrocephaluSy 130 
Hasm'a, 263 

„ nlexis, 199. 259, 261, 262, 263, 
264 

„ badrii, 200, 263 

„ butleri, 200, 260, 261 
„ chabrona, 198, 262, 263 

„ chro7nuSf 261 ^ 

„ {Parata) aLexU^ 199, 259, 261, 
262, 264 

„ „ butlerij 200, 260 

Heibonioia australis, 193, 194, 251, 253 
„ glaucippe, 253 
Bodychium coronartum, 211, 239, 277 


Helice, 297 

„ dentipes, 433 
Helicteres Isora, 195, 229, 265 
Heliotropium strigosum, 206, 234 
Heloecius, 294 
Hemic/ielidon sibwica, 160 
Hemieyclia vennsta, 209, 254 
Ilemigrapsus, 296 
Ilemilophus pulverulentus, 127 
Hcmiplax, 295 
Hemipus picatus, 115 
Hemixus fiavala, 110 

,, macclellandi. 111 
Henicurus immaculatus, 119 
„ maculatus, 160 
Uephthopelta, 293, 318, 327 
„ lugiihris, 327 
Heptapleurum venulosum, 204, 259 
Herhivocula schionrzi, 114 
Hesperia alexis, 259 
„ rippus, 245 
„ galba, 195, 265 
„ longinus, 245 
„ {'Pajuria) longinus, 245 
HEBPERiiDif:, 152. 189, 259 
Hestia, 155 

hanarensis, 215 
„ lynceus, 215 
„ malaharica, 206, 215 
Hcstina, 150 • 

Heterograpsus, 296 
Hete^'oplax, 292, 298 

,, dentatus, 301 
Heteropoda, 152 

Hexapodina, 280, 281, 286, 287, 293, 
317, 318, 329 

Hexapus, 280, 282, 293, 329 
„ sexpes, 330 
Hexodon, 21 
Hieraetus pennatus, 133 
Hierococeyx sparverioides, 130 
Hirundinid*, 123 
llirundo erythropygia, 123 
,, nepalensis. 163 
„ smithix, 123, 163 
siriolata, 123 

Holarrhena antidysentex'ica, 206, 216 
Holometo^s, 297, 409 
Holothuriophilus, 293 
Hopea Wightiana, 195, 244, 247 
Hoplopterus ventralis, 139 
Horaga onyx, 247 
Hoya viridijiw'a, 216 
Huhua nepalensis, 182 
Huphina nerissa, 194, 256 
„ phryne, 256 

„ remha, 194, 256 

Hyarotis adrastus, 212, 272 
Hydnocarpus, 224 

„ Wightiana, 194, 229 
Sydrgcheltdon hybrida, 140 



500 


Indeat. 


Hydrophasianus ehirurgu^if 139 Junonia, 162, 224 

Hygrophila spinoHUt 207, 223 Ks^mferia panduratay 211, 239, 277 

HylaeocarcinuSf 297, 448 Kallima horsfieldiiy 207, 281 

„ Httfnet, 419 fTefupa jatnneii six, 131 

Hymanis, 221 Kxhessia acuminatUf 70 

Hymenicusy 281, 291, 295. 385, 387 „ cupulariSy 70 

• „ tnaehotdes, 387, 388 „ echinnta, 70 

• „ Wood-Maaoniy 387, 388 „ puhcaccuH, 70 

HYirsNOPTKBA, 262 „ axmpJeXy 70 

Hymenosomay 280, 291, 295 ! Kydia calycirm, 195, 229 

Hyminosomioa. 280. 282. 285. 291. 295. I LAUiATiE. 172 
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Hymenoromina, 291 
Hypacanthis apinoideSy 163 
HypoesteSy 172 

„ salicifoliay 172 
Hypoleucua, 143 

„ melanogeni»y 143 

„ variusy 143 

Hypolimnas, 150, 224, 229 

„ holinay 195, 211, 229 

„ 7nisippusy 195, 23U 

HypopkthalmuBy 293, 325 
Hypopicus hyperyfhrus, 12C. 10 !• 
JSypothymis azurea, 119 
Ilypailograpsuiy 407 
Uypaipet esj 103, 110 

„ concoloTy 110 

„ leucocephalusy 1\0 

„ paaroideSy '' 59 

Hysudra Fcfira, 189, 214, 278 
lambrU saUalay 213, 214, 267 
lanthia rufdata, 161 
JBlDIDiE, 141 

Ichjxo^arpua frutescens, 206. 216, 217 
Ideopsisy 155 
Uyoplaxy 295 
iLYSIIDiE, 449 

Indigofera atropurpureOy 189, 214, 278 
lole virescensy 112 
Iraota iimoleon, 210, 211, 241 
Isma suhmaculata, 268 
Ismene fergusoniiy 203, 259 
„ gomata, 204, 259 
Uiasy 234, 253 

„ cingalenstFy 253 

„ dharmsalse, 253 

,, freqiiens, 253 

„ marianrie, 194, 253 

,, pirenaasay 253 

„ pyrene, 1^, 263 
Imora coecinerf, 204, 247 
Jxulua flavicollisy 158 
Jyngipicibs canicapillua, 120 
„ pygmteuSt 165 

Jyn» torqwilla, 127 
JamideSy 236 

„ boehusy 191, 199, 201, 239 
Jatminwn dispermumy 170 
* „ exeellenZy 169 

„ 170 


Logerairvsmia lanceolate , 203, 244. 245, 
247 

,, inicroca^'poy 244 

• Lambdophallusy 281, 282, 293, 318, 329 

• „ sexpca, 330 

Lampides eeleno, 191, 199, 201, 239 

,. rlpia, 211, 212, 239 
LANIIT).a5, 115 
Lnnius eollmi'oidcfty 115 

„ erythumoiuFy 1G(' 

„ nigricf^pny 115, 160 
Lakid^, i40 

Ltirua hrunneicephaluFy 140 
LAURiNKAiE, 208, 247. 257, 259 
Layiay 175, 177, 180, 182, 183, 184 
LEQUAitNosjis, 175, 189, 198, 214, 227, 
228, 229, 231, 232, 234, 235. 
236, 237, 239, 240, 241, 244, 245, 
246, 247, 248, 250, 251, 252, 
259, 200, 261, 202, 203, 265, 260, 
278 

Lciolophus, 439 

,, p^ aniaaimuSy 439 
Lemonitd.^, 152, 282 
LeptograpsxtSy 295 
I Leptoptilua duhius, 141 
I Le%)to&ia xiphiay 189, 193, 194, 250 
I Lethe drypetiSy 214, 218 
I ,, europHy 213, 218 

„ neclyhcrrienaiHy 218 
„ todarUy 218 

Lihyafesy 281, 292, 298, 304, 306, 307 

• „ Alphonbi, 305, 306 

• „ Edwvtrdaiy 305, 306 

„ nitiduay 307 

Libytii.«:in^, 189, 232 
Libythea ramay 210, 232 
Liliacejs, 174, 212, 247, 206 
Lima indicUy 340 
Limenitis proc7-ia, 204, 230 

„ (Moduzai p9'ocriSt 204, 230 

Litnnaa chryaippusy 200, 216 
Limnocarcinusy 297, 448 
Limonidruinua mdicuSy 124 
Linociera inalabaricuy 205, 230 
Liolophusy 297, 390, 439 
„ planiaaimuay 439 

Lioptiia, 108 

„ annectcMy 108 
„ eapiairatay 158 
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LiopHla castarioptera, 108 

„ melanoleucaj 108, 110 
Lippia nodijloraf 207, 225 
Liriopea^ 296 

Litoehira, 281, 292, 298, 302, 813, 314 

• „ angustifrons, 314, 315 

• „ Beawnoniiii 314, 815, 310 

„ integrUf 314 

„ quadrwpinoBU, 314, 316 

„ Fefosa, 314, 316 

Liisfca dchifera, 208, 267, 269 
,, tomentosa, 208, 259 
Lophophanes mclanolophuSt 168 
Lophophorus refulgens^ 167 
Lophoepiziais irivirgatus. 134 
IjURAKTITACBA, 209, 231, 240, 246, 246, 
247, 250 
LoranthuSf 231 

„ elastieufi, 209, 246, 24C 

„ lovgijiortts, 209, 240, 246, 247, 

260 

„ Bcurrula, 209, 231, 246, 246 

,, inmcntosus, 209, 245, 246 

,, Walliehianuny 2l09, 246 

Loriculus vernaliSj 131 
Loxura^ 247 

„ atymnuSf 212, 247 
Liiehdorfa, 153 

Lycxnn puilit 234 } 

,, ft'ochilnK, 234 ' 

LycipneMhes emolus, 191, 200, 201, 202, ! 

203, 237, 238 | 

,, lyca^nina, 198, 200, 237 
Lycjenio^, 152, 189, 190, 234, 247 ! 

Lyji-coniiH cervirt iceps^ 130 • 

LYTHRACEA5, 203, 244, 245, 247, 260 j 

Maehlophus spilonotud, 105 i 

„ xarithogenyB, 157 \ 

Marrodiarfiy 177, 179 ' 

Macrophthalmid.®, 290 
MACROPHTHALHiNiB, 284, 290, 294, 343, ! 
372 

MaerophthalmuSt 282, 295, 343, 373, 374, 
375. 376, 390, 431 
„ njffintSj 381 

„ hicarinatuSf 376 

„ carinimanua, 376 

,, convexuSf 376, 378 

„ deprefisufij 374, 376, 380 

,, evaiOj 376, 381 

„ inermts, 379 

„ pacijicusy 376 

„ pectinipen, 376, 377, 379, 

380, 381, 383 
„ aimplieipeSf 376 

„ avZeatuBf 376, 379 

„ tomentoauMy 376, 882 

„ Verreauxi, 376, 377 

Maeroptcryx coronatoy 129 
Uacropygia tuaaliay 137 
Mwirotropisy 175 


Maerotropia bancaita, 184 
„ anmnfraiitfy 183 
Maetra violacen, 340 
MaJOIDRA ifYMKNOSOMIPii:, 281, 291 
Mtilaeoaomay 294 
Mnllotua philippinenaidy 210, 265 
Malyacbas, 195, 228, 229 
^fnngifera indicOy 19><, 230 
A/arantay 277 
Marsdenia crtocarpo, 170 

• „ IpiocarpUy 170 

find or iUy 170 

„ {Evinaradenia) IciocarptXy 170 

Marumiay 2, 47 

<tj[iinie, 48 
echinatu, 48 
nemoraany47 
oliganthay 49 
„ retieulatUy 47, 49 

,, rhodocnrpu, 47, 48 

jy yy VOX « i « fcru f Ci, 49 

,, zeylanieay rar. aubglabratay 49 

Matapa aria, 214, 267 
Medinillay 3, 59 

„ altarmfoluiy 60 

» „ Clarke^. 60, 63 

,, cranaifolia, 62 

,, craaatnerviay 60, 61 

Huaaelfiiy fiO, 62 

« var. Oriffidhiiy 62 
„ heferantherOy 59, 61 

„ vnr. latifoUn, 61 

,, Hortyieldii, 61 

,, jaranensis, 63 

,, jnacrocarpn, 61 

„ Maingayiy 60, 63 

, montaudy 65 

* „ perakensis, 60, 04 

„ roscQy 63, 64 

* „ acaudenSy 59, 60 

• „ Scortechinii, 60, 62 

spcciosay 59, 60 
„ venustOy 59, 61 

.Medinilleaj, 2 

Megalspma marahallorumy 166 
„ virenSy 127 

Megulurua pulustria, 114 
Megiaha nmlayay 234 
Melanitis ampay 219 

„ gdkaUiy 214. 219 

„ iamene, 218, 219 

„ ledoy 217 
„ varaluiy 212, 219 
Melanoehlora aultanea, 110 
MdaatofnOy 2, 4 

„ adpreaaumy 7 

„ ajffiney 6 

,, anophardumy 7 

nrticvlaivmy 6 
„ Bankaiiy 6 

„ hrachyodony 7 
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Melastoma hraeteatum^ 61, 52 
„ eemuum, 67 

„ crinitum, 5 

„ decemjidumf 4 . 

,1 „ yar. molliSt 6 

„ divaricathivny 68 

„ erecta^ 7 

„ emigna^ 11 

„ eximiumt 61 

„ fallaxj 64 

„ Gaudichaudianunij 6 

glaucUf 54, 57 
„ gracile^ 53 

„ hetcrostegium, 6 

,, Homhronianum^ 7 

„ imhricaium, 4, 5, 8 

„ im^uher^ 11 

„ laurifoliumt 62 

„ littoreum^ 16 

„ longifoliunij 7 

„ macrocarpum, 5 

„ malabathruia, 6 

„ malahafhricum, 4, 6, 6, 7, 8, 

203, 230 

„ „ var. ad^^fressa, 

7 

* „ var. normalifi, 

7,8 

• „ ,, var. peraken^ 

« sifi, 4, 7 

„ „ var. polyan^ 

tha, 7 

„ „ var. polyan- 

thum, 7 

„ microphyllxLm^ 7 

„ tnoUe, 6 

,, napalensej 7 

,, wtjworoduw, 48 

„ normale, 7 

„ novx-hollandiie, 6 

„ ol^ovatum, var. oblongum, 6 

„ obvolutv/rn, 6 

„ oliganthum^ 7 

„ oxyphyllum^ 14 

„ pallida^ 53 

„ pedicellatumt 5 

,, pelagicumy 7 

„ petiolare, 58 

„ polyanthum, 7, 68 

91 porphyreumj 6 

f, pulverulenta, 65 

„ r^exa, 66 

„ rhodocarpum, 48 

„ rotwidifolifi, 47 

„ Boyenit, 7 

„ rubicundaf 65 

„ rubiginoawnf 64 

„ aanguineutny 5 , 8 

„ tsechellarum, 6 

„ amilacifolia^ 67 

„ sfwctosum, 61 


Melastoma tidorenaej 7 
„ tondanenjfe, 7 

„ vacillana, var. pallensy 64 

„ v«/u^tnum, 6 

„ Wallichii, 7 

Mblabtomac£.«, 1, 203, 230 
Mblastomea:, 2 
MRLIACE.S, 197, 232 
JfELlBSiroLIA, 173 
Melittophagwi swinhoii, 128 
Melophm melanicteruSy 123, 163 
Memectle^, 2, 3 
Memecyloiiy 1, 2, 3, 71, 83 

„ acuminatum^ 73, 84, So 

„ „ yar. jiaveseenSy 

81, 85 

„ amabile var. malaccensisy 87 

„ amplexicaule, 72, 77, 79, 80 

* ,, andarnanicumy 73, 86 

„ australCy 84 

„ caloncuroriy 72, 76 

„ campanulatum, 72, 80 

„ capitellatutHy 81, 84 

„ cclaatrinuniy S3 

* „ cinereumy 73, 82 

„ coei'ule\imy 72, 79, 80 

„ cor datum, 79, 80 

„ costatwiiy 72, 76, 78, 70 

„ „ var. cllipnoideu, 76 

„ depre^sum, 79 

„ dichotvimim, 71, 74, 76 

„ edulcy 73, 56 

„ „ Viir. a, 86 

„ „ „ ovata, 87 

„ „ „ typica, 86 

„ elegans, 73, 75, 84 

„ „ var. dwhot^muy 76 

„ „ „ minor, 84 

* „ epipliyticwn y 71, 74 

* „ fruHconuniy 7l, 74 

„ (/arcinioitle#?, 73, 85, 86 

„ „ var. elongatum, 80 

„ globiferum, 86 

„ grande, 78, 80, 83, 87 

„ ,t var. Horajieldiiy 83 

„ „ „ khasiana, 83 

„ „ „ mcrguica, 83 

„ „ „ pubeecensy 76, 83 

„ heteropleurum, 72, 78 

„ ,, var. olivacea, 

78 

„ Horafieldiiy 83 

* „ Hullettii, 72, 76 

1 , intermediumy 73, 86 

* ,, Kunatleri, 71, 76 

* „ KuTztiy 72, 77 

y, laevigatum, 72, 82 

„ lampongum, 83 

„ IcuDiJlorwm, 83, 87 

„ ZiZocmt^m, 81 

„ lucidum, 87 
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Memecylon lutescenSf 80 
„ Maingayif 72, 77 

„ maniUantimt 80 

„ merguica, 83 

„ microstomumf 72, 79 

„ vtinutif orum, 72, 80, 81 

„ Myrillij 82 

,, viyrsinoides, 72, 81 

„ „ var. lilacinat 81 

„ olexfolimn, 73, 8o, 82, 83, 87 

„ oligoneuroTit 71, 73 

,, ovatunty 87 

,, pachyderma^ 82 

„ paucifiortim, 73, 83 

„ prasinum^ 87 

„ puhescenSj 71, 74, 83 

n -pyrifoliwn^ 86, 87 

„ subdichotomum^ 74 

„ flMfcirincrmtim, 77 

„ „ var. grandifiora^ 

^77 

linctoriwm, SQj 87 
„ trinervCt 74 

uinhell(iiu.mj 84, 86, 87 
,, Fo«7»ueWa7ium, 82 

Merganser ca^tor^ 149 
MsaopiuJi:, 128 
Meropfs viridiSf 128 
Meruta uihicincla, 161 

„ atrigulariti^ 120, 161 

„ boulbouly 120 , 101 
„ proiofnofiieJxnay 120 
„ unicotor^ 161 
Mesia a7'gentiuris^ 110 
MetagrapsuSy 297, 426 
Mcitipaulias, 297 
Metaplawy 297, 390, 430, 431 
„ crassipesy 434 

,, crenuLatdy 431, 435 

„ creniilatuSy 435 

„ dcnfipes, 431, 433 

„ diiitinctay 431, 432, 433, 434 

,, distinct us y 432 

„ cLegans, 432, 434 

„ indicay 431, 432, 433, 434, 435 

„ indicuSy 432 

' ' , intermedia, 432, 435 

„ vtUermediuSf 435 

Metasesarmaj 297, 390, 427, 428 
„ Bousseauxiiy 427 

Metopidius iudicuSy 138 
MetopograpsuSy 295, 389, 396, 399 
„ Eydoutoiy 398 

„ intermedim, 398 

„ latifronsy 399 

„ maculatm, 398 

„ messor, 897 

Metoponia pusilla, 163 
Microeichla scoulct'i, 161 
Microhieraat cutolmuSy 135 
llicxTBiDJB, 282, 264, 291, 295, 383 


Mictyria, 280, 281, 291, 295, 383, 884 
„ longicarpuSf 384 
Milletia racemosay 198, 229, 262 
Milvus govinda, 133, 166 
„ melanotiSy 133, 166 
Mirafra micropteroy 124 
Miaornis rubricapillus, 107 
Modccca pulmatOy 204, 221, 224 
Moduza pt'ocriSy 204, 230 
Molpastes hurmanicus, 111 
„ interinediuSy 159 

„ leucogenySy 159 

„ nigripUeus, 111 

Moiipiii.^2s, 153 
Motacilla alba, 163 
„ hodgsoni, 163 

„ leucopsisy 123 

„ madei'aspatensiSf 163 
„ melanopey 163 
MOTACILLIDiE, 123 
Munia atricapillay 121 
Mui'raya Kxnigii, 196, 258 
MnscicAPiiJ.®, 117 
Mussxnda frondosa, 130 
Mustela Jlaviguluy 1 58 
Mycalesis jitnoni r, 213, 218 
„ mandata, 213, 218 

,, mineuhy 218 

„ perseusy 213, 2J8 

„ subdit(iy 213, 218 

„ visala, 213, 218 

„ {Gtilysii>me) pcrseus, 213, 218 

„ ,, hubdiia, 213, 218 

„ ,, vtsalUy 213, 218 

„ (Nissanga) junonia, 213, 218 

„ {Orsotrixfta) mandatay 213, 218 

Mtctirin-®, 290 
Myctiboidea, 291 
Myiophoneus eugeniiy 107 

,, iemmiticlciiy 107, 158 

MYUsiNEiC, 205, 234, 239 
MYRTACEi®, 1, 203, 230, 246, 247 
Myi'tus oligoneuruy 74 
Nacaduba atraia, 187, 200, 205, 239 
, „ doMUy 239 

„ hermuSy 239 

„ macrophthalmay 239 

„ noreiQy 201, 202, 239 

„ plunibeoinicans, 187, 239 

Narmada cor eta, 206, 217 
Nautilograpsus, 296 
Nectariniii)^, 124 
Nectograpsus, 442, 443 
„ politus, 443 

Nectopanope longipes, 303 
Nelsonxa campestris, 206, 225, 236 
Krmbobiinjb, 189 
Nemox'hiedus buhalina, 90 
Ncopitfiecops zalmora, 191, 196, 234 
Nepheronia hippia, 194, 253 
„ pingasa, 19^ 253 
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Neptis columella, 227 

„ hordonia, 200, 201, 202, 227 

jumhah, 195, 197, 198, 199, 200, 
210, 228, 229 

„ kallaura, 195, 199, :?00, 210, 228 
„ leucothoe, 227 
„ matuta, 227 
„ ophiana, 227 
„ varmona. 202, 227 
„ virajn, 199, 21 ‘2. 227 
,, ( Rahiiida ) hordonia. 200, 201 , 202, 

227 

Nephinus, 305 
Nerium odorum, 205, 216 
Ncttopus auritus, 147 

,, coromandefianus, 141, 147, 149 

Niltav>a grandis, 118 
„ macgrigoHre^MO 
„ sundara, 118 
Ninoe scutulata, 132 
Nissanga junonia, tl3, 218 
Kotoerypta feisthamcli, 187, 211, 277 
„ restricta, 188, 277 
Notonyz, 281, 293, 317, 318, 319 
„ nitidus, 287, 319 

* „ vitreus, 819 

Nychitona, 250 
Nycticorax grUeus, 141 
Nyctiornis athertoni, 128 
NYMPHAUDiE, 150, 151, 4 52, 154, 165, 215 

150, 151, 152, 155, 189, 

221 

Nyroca africana, 149 
„ hseri, 149 
„ ferruginea, 142 
Ochlandra, 267 

„ stridula, 214, 219, 220, 267, 
270, 274 

Ochthocaris parvijiora, 13 
Ochthocharis, 2, is 

„ horneenfiis, 13, 14 
„ huruensis, 14 

• „ decuinhens, J3, 15 
„ javanica, 13, 14 

,, paniculafji, 13 4 

Oeypoda, 204>, 342, 343, 345, 351, 363, 
364, 360, 383, 441, 442, 445 
,, eeraiophthalma, 345, 347, 348 

„ eordimana, 346, 349 

„ macroccra, 345, 347, 349 

„ plafytarsis, 345, 348, 349 

„ plicata, 413 

„ quadrata, 413 

„ rotundata, 345, S48 

Ocypode lactea, 355 

( Qelasimus) lactea, 355 
OCYPODES, 281 

OCTTPODIACES GLOBULAIRE8, 290 
„ Obdinazbbb, 290 
OCYPODIDJC. 279, 280, 281, 282, 283, 284, 
290, 291, 294, 842 


OcYPODIDAS Myctibin^s, 291 
OCYPODIBNS, 290 

OCYPODINAS, 279, 290, 294, 342, 843 
Odontoptilum avgulafa, 197, 265 
CEeophijlla sinarngdina, 190, 191, 192, 

245, 249 

(Bdemia, 148 

,, nigra, 148, 149 
(Ediplax, 292 
Olacinear, 169, 197, 241 
Olax scandens, 197, 241 
OLea dioica^ 2()5, 230 
Oleaceje, 169, 205, 230 
Ommatociireinus, 280, 293 
Opisthopus, 294 
Ops, 247 

„ melastigma, 209, 246 
Orciiidra, 211, 246 
Oreicola ferrea, 119, 160 
Oreocineia dattma, 121 

,, mollissima, 162 
Oreocorys sylvanus, 104 
OuiOLIDiE, 116 
Oriotus kundoo, IGO 

„ melanocephaluH, 116 
„ tenuirostris, 116 
trailii, 116 

Ormosia, 176, 176, 177, 179, 182, 184, 
185, 186 

„ Balansiv, 177, 178. 182, 186 

„ hancana, 184, 185 

„ caluvensis, 1 78, 180, 186 

„ coaixtata, 183, 184 

„ decern juga, 177, 179, 184, 186 

„ dulnr.j 182 

„ cmnrginata, 177, 178, 180, 186 

„ jloribunda, 179 

„ glauca, 177, 178, 180, 181, 186 

„ gracilis, 177, 180, 186 

• „ JJenryi, 177. 178, 180, 186 

• „ inopinata, 177, 178, 181, 182, 

186 

• „ „ var. duhia, 178, 181 

• I. „ ,1 typiea, 181 

• „ lara, 177, 178, 182, 186 

„ mncrodisca. 177, 179, 186 

„ microsperma, 177, 179, 183, 184, 

186 

» var. Bidleyi, 179, 

183 

„ nitidn, 177, 184 

„ packycarpa, 177, 179, 184, 185 

186 

„ parvifolia, 177, 178, 184, 185, 

186 

• „ polita, 177, 178, 184, 186 

„ rohuata, 176, 177, 179, 180, 186, 

186 

„ acaudena, 179, 182, 186 

„ aemicaatrata, 178, 180, 186 

„ aeptemjuga, 177, 179, 184, 186 
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Ormosia aumatranUf 177, 179, 183, 186 
186 

,, travancorica, 177, 178, 180, 186 
„ vcwoso, 177, 179, 185, 186 

* „ yunnanemis, 177, 179, 183, 186, 

186 

„ {Arillaria] rdbusta, 180 

Ornithopteru, 257 
Orsotrisena mandatat 213, 218 
Orthograpsus, 295, 394 
Oryza sativa, 213, 218, 219, 267, 273, 274, 
276, 277 

Oaheckia tetrandrat 57 
OSBKCKIBilS, 2 
Oatracotheres, 293 
Oatrsaa, 33H, 339 
Otanthera, 2, 3, 

,, relebica, 3 

,, nicobarensis, 3, 4 

Ofocowjisa emeriuj 111 

,, jiavivcntriSf 111 

Otogypa calvua, 132 

Oitgeinia dnlbcrgiouieift 198, 240, 244, 250 

Oxyaporuy 2 , 8 , 10 

• ,, acutangiila, 8 

„ cernua, 8 

• ,, Curtisiif 8 

„ pamcidatay 8 

• „ mtcllulata^ 8 , 9 

,, vagan^f 8 

OXYBPOKE^, 2 

Oxy tenant her a monoatigma, 214, 220, 267, 
269, 270, 271 
Pachycentriay 3, 66 

„ tuberculat-Qf 66 

Pachyglossa melanoxantha^ 126 
Pachygrapsua, 296, 389, 399 
„ trthiopicnSf 898 

„ mimitus, 399 

Pachysoma, 409 

„ affininj 413 

„ hidcnSt 415 

,, inter mediuSt 416 

„ jnc^us, 414 

Pachyatomutiif 290 
Pademma koUari, 210, 216 
Padraona dara^ 214, 267 
„ golUf 218, 273 
Palmomia Jlnachi^ 131 
„ echisticepst 160 
l*ALiciDJ&, 280, 282, 285, 290, 297, 450 
Palicus, 281, 297, 450, 451 

* „ investigatoris, 451, 465 

„ Jukeaii^ 461, 453, 464 
„ aerripes, 451, 454, 455 
„ IT/iif ci, 461, 453 

* „ Wood‘Siaaoni^ 451, 453 

Palmbje, 212, 220, 267, 268, 272 
Pandion haliaetus^ 132 
Panjdionid^, 132 

Panoplax^ 292 


Papilio, 164 

abriaa, 196, 208, 259 

i> ngaiftemnon, 198, 267 

„ antipattiea ulcibiades^ 198, 258 

„ ariatolochiiE, 208, 257, 259 

„ aialantaf 231 

„ huddhot 196, 259 

,, chrmnus, 260 

„ clytia, 208, 259 

„ demoleua, 196, 197, 258 

,, demolion liomedout 196, 268 

„ dissimilia, 259 

„ doaony 257 

„ crithoniuSf 258 

„ eurypylus jaaon, 193, 257 

„ hector, 208, 267, 259 

„ helenus ^tik aha, 25H 

„ jophon, 259 

„ nomius, 193, 257 

„ octavia, 224 

,, pandiyana, 259 

„ panope, 269 

„ parts tamilana, 196, 258 

„ polymnestor, 196, 268 

„ polytea, 196, 258 

sarpedon ieredon, 208, 267 
„ telephus, 257 

Pai»ilionip;b, 160, 151, 162, 153, 250 
Papilioninaq, 150, 151, 153, 155, 189, 256 
Paraeliatoatomu, ^95, 374 
Paradoxomia guttaiicollia, 106 
Paragrapsua, 2f)6 
Paramignya moHophylla, 196, 258 
Parantica aglea, 206, 216 
Parapinnixa, 293 
PABASSlINif;, 153 

Farata alexia, J99, 259, 261, 262, 264 
„ butleri, 200, 260 
Parnara bevani, 213, 267, 276 

„ canaraica, 276 

„ coiaca, 213, 276 

„ conjuncta, 213, 273, 276 

„ guttatua, 2H7 

„ kumara, 214, 274 

„ philippina, 214 , 274 

„ philotaa, 267 

„ plebeuif^27o 

Pabnabbunje, 151 
Parnasaius, 150, 153 

„ citrinarius, 153 

„ gUicialia, 153 

Pabkidjc, 138 
Parthenoa v irons, 204, 230 
Parus atneeps, 105, 167 
„ minor, 105 
„ monticola, 157 
Passer cinnamomeus, 163 
„ domeaticus, 122, 163 
„ Jlaveolus, 122 
„ montanua, 122 
Pabsbbes, 149 



506 


IndeaSi 


PAssiFLORRiE, 204, 221, 224 
PedesteH^ 268 

„ fuscicornift^ 268 

„ maculicorniifj 268 

„ suhmaculata, 212, 26S 

Pkdunculata, 173 
Pelurgopsia gurial^ 128 
Pellomeum subochraceu7n, lOT 
Pklocabcini, 449 

PelocareinuSf 297, 441, 442, 448, ^149 
„ Humei, 449 
Penthema, 150 
Penthoceryz sornieratij 131 
Peric7’ocotu6 hreviroslris^ 160 
„ pereyrinust 115 

„ apeciosunt 115 

PerigrapsuSt 292 
Peristrophe, 172 

* „ longifolidy 171 

Petrophila cinclorhynchat 162 

„ cyanuis, 121, 162 

„ erythrognBtrfi, 121, 162 

PHALACROCORACIDiE, 140 
Phalacrocorax alhiventcTf 143 
„ cnrhOt 140 

„ hypolcvxoSj 143 

„ javanicua, 140 

„ melanoge7iy$, 143 

„ varivs, 143 

„ rerruco^s, 143 

Phasianid^, 137 
Phasianus humiiti^ 137, 144 
Pheidole, 191 
Philyraf 436 

Phwnix sylrestria, 212, 220, 267, 268, 272, 
273 

Phyllagathifif 2, 44, 45 

* ,1 Grij^ithti, 44, 45, 44) 

* ,, hispida, 44, 46 

„ rotundifolia, 44, 46 

* „ Scortech miiy 44, 45 

* „ tuherculnto, 44 

PhylloacopuB affinis, 114, 109 

„ humiif 109 

„ pulcher, J14 

„ BupercilioBuSy 114, 159 

Picarusticay 104 
PlClDAB, 126 
PicumnuBy 449 
PiEBlDA, 160 

PiBEiKiE, 160, 161, 163, 166, 189, 232, 
250 

Pieris neomhoy 254 
Pilumnoplaxy 292, 298, 311, 313 
„ abyssicoloy 312 

„ americantty 311 

„ americanutiy 311 

,, ciliatuHy 316 

„ heterochir, 312 

„ Sinclairi, 311 

„ Bulcatifrons, 300 


I Piwiamodesy 294 
I Pinnixa. 294, 33(3 

I „ Piarherty 33(3 

I „ ( Teti ids ) Fischeriy 336 

j Pinnoteresy 280, 281, 294, 331,387,338, 

340 

abyBii'tcotu, 338, 340 
card it, 339 
Edv'firdsiy 33K 
mactricoJn, 338, 339 
palu'tittiBy 339 
parvulusy 338, 339 
,, purpureuBy 338, 339 
P1NN0TER1I)-12. 280, 281, 282, 284, 287, 
291, 293, 331 

,, llEXAPODINAi, 297 
PlNNOTfiBi.\>i3, 287, 293, 337 
PlNNbTlIKKELIA, 291 
Pinnothere L iNAT., 28H. 294, 335 
PmnothereSy 337 

„ Edwnrdsiy 33S 

„ FtBCheri, 336 

„ pat^vuiuNy 339 

PiNNOTHEBIlJAS, 287, 334 

ilYMKNiriNiE, 291 
„ Hymknosomin.®, 291 

Mvotirin.e, 291 
PINNOTHEBIDEA, 281 
PINNOTHKRIENB, 287, 291 
PlNNOTHERINAS, 287 
PlaguBtUy 297, 390, 436. 437, 439 
clavimunUy 439 

,, deprtisBUy 138 

,, ,, var. squamoBUy 437 

irnniacnlata, 438 
„ orie'^ct^lisy 438 

,, scrripesy 439 

„ nquamoBUy 437 

„ fuhercvlala, 

Plaguriacka, 289 
I’LA GUBINAS, 289, 297, 390, 430 
Planesy 296 
PlnBtingtay 268 
PlatychiroyrapBUB, 296 
PlatygrapBus, 296 
PlatynotuSy 296 
PlatypilumnuBy 292, 298, 312 
„ gracilipeSy 313 

PlebeiuSy 234 

„ trochilvSy 198, 206, 234 

Plegadis f»i Icinellna, 1 4 1 
Pleitioneuiafusca, 206 
Ploceella javanenstBy 121 
Plockida:, 121 
PlotuH melanogastf!}', 140 
PoBlC’IPEDIPiK, 142 
PodicipcB alhvpenniBy 142 
„ crintatuBy 142 

Pogonanthera j 3, 65 

,, pulverulenta, 65, 66 

yy rejlexa, 65, 66 
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Pogonanthera squamulata, 65 
PogoHphorit 173 

• „ inopinatunif 172 
Poinciana regia^ 200, 232, 252 
PolionettUt 142 

Polyalthia longifolia^ 193, 257 
Poly<ymmatuSt 236 

„ bceiicust 191, 199, 241 

Pomatorhinus irtibcrhis^ 106 
„ ruficoUiSf 158 

„ tchisticepfi, 106 

Pongam ia gtahra, 199, 239, 240, 244, 259 
Porphyrto polincephaluny 138 
Portulacu oleracea^ 195, 229, 230 
PoRTrLACE^E, 195. 229, 230 
Pottiininy 152, 224 
Pratapaj 245 

,, nrgrntaaj 245 
Prafincola cajirata^ 119, 160 
„ Icucuray 119 

,, ma«ra, 119, 160 • 

Prccisy 152, 224, 225, 226 

almuna, 207, 225, 226, 227 
,, a Hit Off 207, :i25 

,, hiertay 207, 225 

,, iphitiiy 207, 224 

„ icnuntiaSy 206, 207, 225 
„ orithgiUy 207, 225 

Priniu Hanjordiy 114 

Pr inner iii sit a, 194, 250 
PRlONOia^ACINA', 2«6, 292 
Prionopiaz, 292 
Proptiraor pnlcherrim\i», 162 
,, rhodnckroiiii, 162 
PsaiO[ih^''S<i i>pno2deyay 110, 169 
rsRUDKRGOLlN/E, 152 
Paeiidergolis, 152, 155 
„ ioedahy 152 

Pscudograpsus, 296 
Preiidoggpa bengntensi^fj 132 
PseudopinnixOy 294 
PsendorhombiUiy 292, 298, 304, 308 

,, sulcatifronSy var. awsfra- 

Z tens is, 300 

„ veRtitay r&r, tsezdentalaydOl 

PSEODORHOMBILINAB, 286, 292, 297 
Psidium Guyavay 203, 245 
IV ITT ACID.®, 131 

Psopheticusy 281, 292, 238, 308, 309, 311 

* „ insigniity 309, 310 

„ strididanSy 309 

Ptenoplacid®, 280, 282, 285, 291, 297, 
455 

Ptenoplazy 297, 456, 436 
,, notnpUiUy 282; 456 
Pternandra, 3, 67 

„ capitatay 69 

rirrvhficenfSy 68 

„ „ var. eft pitel lata, 

69 

f, „ I, Jaclciana, 68 


I Pternandra ccBTuleBcene var. paniculata, 
69 

„ eehiuata, 68, 69, 70 
1 „ ,, Vrtr, pubescmis, 70 

* „ Griffifhiiy 68y 70 

I „ v#ir. cordata, 71 

( „ latifoliay 69 

I paniculatfty 69 

j Ptcruthius teralatus, 100 

,, intermediusy, 109 
Ptijchognathusy 281, 296, 390, 402, 407 
„ affinis, 404 

,, andamanicay 403, 404 

,, iarbutuy 403, 406 

harbatusy 406 

„ dentatuy 402, 403y 404 

dentutnsy 403 

* ,, onyxy 403, 404 

,, Pnlleniy 404 

„ pasitluy 403, 401, 405 

,, pasillusy 405 

„ apinicarpus, 404 

Puerasia macrolopha, 167 
Puttica Oranatuniy 203, 260 
Pycnonotns blanfordi, 112 
,, xanthorrhonsy 112 
Pyctorhifi atinenftisy 106 
Pyrameisy 231 

„ carditiy 231 
Ptn'otroyon, 278 • 

Pijrrhocorax tilpinufi. 167 
Pyrrhuin erythrncephala, 162 
Pymdognathusy 281, 296, 390, 407 
,, deiauiniy 407 

* „ jiiiviutilits, 407, 408 

Quadrilatkra, 281 
Qucrqnediila circia, 142 
Qtiinqnalis indicUy 203, 248, 250 
Radeufiy 151, 153, 165 

juventuy 153 
„ meganiray 163 

„ nicobarudy 151 

,, vulgar ig, 151 

Hnhhida hordonia, 200 , 201 , 202 , 227 
Rallid®, 138 

Handxa dnmcioruniy 204, 250 
„ uliginosay 204, 250 
Rtipfday 189, 248, 249 

„ lanhanay 192, 200, 201, 202, 248 
mclampuSy 197, 198, 250 
HChigtacfay 192, 201, 203, 203, 248 
„ raintno, 197, 201, 203, 249 

Rathinday 247 

„ amovy 196, 198, 203, 204, 209, 
310, 247 

Peefomitra tubex'culata, 70 
RharonotnUy 297, 430 

„ crennlutus, 436 
Khamnb®, 190 , 197, 229, 240, 341 , 246 , 
249, 250 

Rhipidi^ra alhicolliSf 119 
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Bhizopt, 293, 822 

Rhizoim\.«, 280, 281, 2S7, 293|317, 318, 
334 

Bhodimd^sa caryophyllacetij 149 
Rhnmhiliat 310 
Rhopndfttesi fmfjs, 131 
Rohunat 152 

,, cfnniba, 223, 224 
Rnttfraitila capeitsis^ 140 
Rourea sanht hides, 19‘^, 231 
Rhod-ospiza obsnletn, 101 
Rhyaeomis fuliginosiis, 12t>, 101 
Rhyncltopla.t!, 295, 387 
Rhyncostylis rf/w.'»a, 211, 240 
Rhytidoceros vndulafHs, 129 
Rubiacr*®, 201, 280, 247, 250 
Ruhus nivcus, 469 
Ruta graveoJenfi, 258 

„ ,, var. angustifolia, 196 

RuTACEiE, 1, 196, 234, 235. 258, 259 
Ruticilla aurorett, 120 
„ rufiventris, 161 
ffaccoluhium papillosum, 211, 246 
Saccopctalum tomentosum, 193, 232, 267 
Salcicia ohlonga, 197, 250 
Sniaiura plerijypus, 206, 216 
Saucinea, 215, 278 
Sa/ia tetraspermu, 215, 278 
Salvador a persica, 205, 252 
Salva DORA OKA, 205, 252 
Sancus pnlhgo, 211, 277 
Sapindacear, 197, 240, 247, 265 
Saraca indica, 201, 237, 240, 246 
Saraiigesa dasuhara, 207, 208, 265 
,, purendrit, 207, 266 
Sarcogrammus atrinurhaJis, 139 
^firmotium, 207, 390, 426 
„ crassum, 426 

„ indicum, 427 

Satarupa bhagava, 265 
Satyrina. 150, 16.5, 189, 218 
Sealopidia^ 293, 318, 323, 326, 334 
„ spxnosipes, 325 

Schleivhera trijxtga, 108, 240, 247 
SciTAMiNEA, 211, 239, 277 
Scleroplamt 294 
Scotoplav rusHcula, 1 39 
Scopimera, 280, 281, 296, 342, 369, 371 

* „ crahricauda, 369, 370 

„ glohosa, 369 

• „ investigatovis, 369 

ScopiMtRiNiR, 280,295, 342, 363 
Sesarma, 281, 297, 890, 409, 411,426, 

427 4 ’8 431 
„ ajffinis, 413 

„ Ander$on%, 411, 418 
„ aapera, 413 

„ Auhryii 427 

„ 411, 415 

,. Brockii, 412, 421 

„ craA»i'nMMa,i4\B 


Sesarma Dussumieri, 415 

„ Edwardsi, 411, 416, 417 

„ elongaium, 421 

„ Eydouxi, 425 

• „ Finni, 412, 424 

„ gracUipes, 426 

llasxvellin 415 
„ indica, 426 

intermedia, 416 
intermedium, 411, 416 p 
Kraussi, 413, 425 

• „ lunatum, 412, 418 

• .. laiijemur, 412, 421 

„ Hvidvm, 415 

413, 424. 425 
,. maculala, -124 

Mederi, 419 
„ Meinerti, 411, 417 

melissa, 418 
oceanica, 423 
„ oceanicum, 412, 423 

„ picta, 414 

„ pictum, 41 1. 4 14 

., polita, 422 

poUtum, 412, 422 
„ 'juadrafa, 413 

,, quadrat um, 411. 413, 414, 415, 

416,418 

„ t'vniolntum, 412, 419, 420, 421 

,. tetragona, 417, 420 

,, tetragon inn, 412, 420 

„ xtngulata, ‘^13 

Srhabmacra. 289 

Seaarminj!, 2S9, 296. 390, 4»^f9, 431 
Sesbania aculeafa 198, 240, 252 
Sibia pica aides, 107 
Siphia albicilJa, 117 
„ strophiata, 117 
Sitfa cm namomeivenfrifi. 159 
,. frontahs, 313, 159 
„ himalayensis, 159 
„ magna, 1 13 
,. nagaensis, 1 1 2 
„ neglecta, 112 
SlTTlDEB, 112 

Sittiparue castaneiceps, 107 
Siva cyanuroptera, 158 
,, aordida, 1 09 
Smilax ferox, 174 

„ macruphyllu, 174, 212, 247, 206 

• „ Pottingeri, 174 

• „ [Eusmilax) Pottingarit 174 

Sonerila, 1, 18 

• „ alhiflora. 20, 28 

• „ andamanenaia, 19, 26 

„ Beccariana, 89 

„ begoniarfolia, 22, 41 

„ „ rar, piloaiuacula, 42 

• „ hitolor, 22, 43 

• „ hrachyantha, 21 , 37 

• „ hracteata, 21, 35 
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*8onerila csesia, 21, 86 

* „ calaminthifoUa, 19, 28 

* „ Calyculla, 22, 43 

* „ capitatay 21, 35 

* „ congesta, 20, 32 

* „ costulatay 22, 39 

* ,, Cyclaminella, 20, 33 

* „ „ rar. eanescent, 33 

* ,, elatontemnides, 22, 42 

* ,, eMipiicn, 20, 30 

* epilobioidcs, 19, 22 

,, erecta, 19, 23 

* „ „ var. diacolor, 24 

„ „ ,, fiejcuosa, 24 

* „ jlaccida, 19. 25, 26 

* „ fjlahrijlora, 22, 42 

„ Grijffithii, 20, 32 

„ heteroatemofui, 21, 33 

* „ hyBifopifolia, 19, 23 

„ integrifolia, 21, 34 

* „ „ var * acuminaU$$%ma, 

35 
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lasiantha, 20, 29 
macrophylla, 22, 39 

„ var. lagipiloBa, 40 
niierocarpa, 22, 38 
molliti, 20, 28 
mnluccana, 40, 41 

„ var. pilcaiuBeulu, 42 
imtacicola, 20, 31 
Isidularia, 21, 37 
cbliqud, 34 
panUhi, 19, 27 
paradoxa, 22, 40, 41 
populifoUn, 19,26 
repnnfi, 20, 30 
rudiB, 20, 27 
snxosd, 20, 31 
succulenta, 20, 30 
suffrulicoaa, 20, 29 
tcnuifoUa, 19, 24 

' var. hirsute, 25 


SONURILEJB, 2 
Sonerilopsis, 21 
Sophora, 176 

„ robusta, 179 
Spalgis, 247 

„ epius, 188, 234 
Spatula clypeata, 142 
Speoearcinus, 292 
Sphenocercuft sphenurus, 136, 166 
Spilornis cheela^ 133, 166 
Spizuetus Ihnnailtus, 133 
Spigiwus canifrons, 112 
Sporfeyinthus fiavidiveniris, 122 
Stachyrhidopsia pyrrhopa, 158 
Stephegyns parvifolia, 204, 230 
Stbrculxacbjb, 195, 229, 265 
Stoparola melanopa, 118, 160 
Streblua aaper, 210, 216 
Strioidjb, 131 


Btrim flammea, 131 

Strohilanthaa ealloaua, 207, 224, 286^ 281, 
266 

Strobilina, 173 

Btwmia malabarica, 116, 160 
„ nemoricola, 116 
Stubnida, 116 
Sturnopaater auparciliaria, 117 
Buaatua gremiua, 212, 213, 268, 269 
Burendra quercetorum, 191, 201, 202, 241 
Buya crinigera, 160 
Sylviida?, 114 
Bymbranchuh, 449 
Bymphijrdra naia, 205, 230 
Byrnium iadrani, 131, 166 
Tadoma cornula, 148 
Tagiades alien, 266 

„ atticus, 212, 266 

„ obacurua, 212, 266 

Tajuria, 189, 247 

„ cippua, 189, 192, 209, 246 

„ indro, 192, 209, 246 

„ jahana, 248 

„ longinuB, 245, 246 

Talicauda nyaetf^s, 202, 289 
Tamarindua indiea, 201, 282, 260 
Tapena hampatmi, 266 

„ thwaitasi, 199, 200, 265, 266 
Tarach'oeera ceramaa, 213, 271 
„ mmdtua, 271 
Tarucua piiniua, 240 

„ telicanua, 198, 240 
„ theophraatua, 197, 240 
Teinostachyum, 267 
Telchinia vioW, 204, 221 
Telicota bambunie, 214, 27l 
Telfhuridas, 279 
Tephrodornia pondicerianus, 115 
Teracoltia, 234 

„ amata, 205, 252 
„ etrida, 193, 252 
„ eucharis, 194, 252, 253 
„ pallena, 252 
Teriaa hecabe, 198, 20C, 201, 252 
„ Ixta, 252 
„ libythasa, 20] , 252 
„ ailhetana, 200, 252 
„ venata, 262 

Tcrminalia Bellerica, 202, 264, 266 

„ paiiiculata, 202, 237, 240, 244, 
245, 247, 267 

„ fomentosa, 202, 244, 245, 247 
Terpaiphone affinia, 118 
„ pared iai, 160 
Tetranihera apeteht, 260 
Tetbapoda, 151 
Tetriaa, 294, 331, 335 
„ Fiacheri, 336 

Thaduhn multieaudartaf 191, 210, 241 
Thaumaaioplax, 298 
Theda aaaaanides, 214, 278 
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Therciceryx lineaiuft, 127 
Thespesia Lampas, 195, 228, 229 
Thriponax feddeni, 127 
Thymipay 219 

„ tabeila, 219 
Tiga yavanensia, 126 
Tiliacm, 168, 196, 229, 231, 265 
Tinnunculus alaudarius, 135, 166 
Ttrum'ila limniacej 206, 216 

„ melisaa druvidarum^ 216 
„ aeptentriouiSy 20ti, 216 
Tetanus glareola^ 139 
,, ?iypoh.HCus, 139 

ochropiiSf 168 

Touiichibia, 175, 176, 177, l79 
Tragia involucrata^ 210, 221 

,, vai . cannabina. 2\0y 221 

Tragopan satyra^ 167 
Tragops prasinuSj 124 
Trema orientalisy 210, 222, 228, 229 
Trembleya rhinanthcruy 6 
Tver on nepulcnsisy 136 
Trewia niidifioray 210, 241, 243 
Trichopnsy 296, 400 

„ litteratusy 401 
Trigonopla»y 295, 385, 386, 387 
„ trunentay 386 

„ ungulforrnUy 387 

Tritodyna^iniay 294 

Trochalopterum erythrodephalum, 168 
„ iineatumy 158 

„ melanostigmay 106 

„ phceniceumy 106 

„ variegatum, 158 

Trogon ardans, 278 
Taogonii);g, 130 
Troides minoSy 208, 256 
Tubicolay 294 
Tdri>tdj5, 119 
Turdus viscivorusy 162 
Turnicida;, 138 
Turnix pugnaxy 138 
Turtur camhayensis^ 1 36 
„ ferrugOy 167 
„ orientaliSy 136 
,, risortua, 167 
„ suratensisy 167 
FylodiplaXj 281, 29o, 343, 373 

* „ indica, 374 
Tylopiwra carnosoy 216 

„ tenuisy 206, 216 

Tympanomerua, 296, 343, 371 
„ orientalisy 371 

* Typhlocarcinod^Sy 281, 293, 818, 336 

„ iniegrifronay 327 

TyphlocarcinuBy 281, 293, 317, 321, 322, 
324, 826, 327 
„ iniegrifronay 827 

„ nudua, 322 

* „ rubidust 332, 323 

„ villoauBf 322, 833 


Veay 297, 350 
„ neuiUy 360 
„ annulipesy 354 
,, (yiiltri nianoy 360 
,, Duaaumieri, 362 / 

„ inversa, 35<i 
„ lacteuy 355 
„ teJragona, 358 
,, trianguloria, 357 
Vf/aspea folua, 211, 277 
Unona diacoloVy 193, 257 
„ lavHiy 193, 257, 258 
Upvpii iadica^ 129, 165 
Ul'UIMD.-K, 129 
Uroctasa Jia riroafrisy 157 
„ occipit‘iHa^ 104, 157 

Uroloncha acuticauda, 162 

,, xnaiclulatii, 122. 162 
,, stnata. 122 
Ursus malayanuSy 89, 90 
„ ihibetatius. 89 
„ tibetanusy 89, 90 
,, torquaiufiy 89 
Urtica parvifloray 215, 278 
UrticacE2E,‘210, 215, 216, 222, 224,228. 

229, 232, 241, 278, 281 
Utica y 296 
VanessUy 231 

„ carduiy 198, 205, 216, 231, 277 

„ caschniirensis, 215, 278* 

„ xanthom(>faSy 216, 278 

Varunay 280, 296, 389, 400, 102, 407, 437 

„ litteratUy ‘401 

Vabcxacea, 288 
Varunin.e, 2HS L'fW, 389, 400 
Verbenace.4:, 207, 225, 245 
ViOLACEiH, 194, 224 

Virachtda isocrafes, 192, 2v)l, 203, 204. 
250 

„ pcrscy 192, 193, 204, 250 
VuLTURii)^:, 132 

Wogaten spicatOy 200, 228, 229, 231, 232, 
237, 239, 240, 244, 246, 248, 
252 

Waliheria indica y 195, 265 
Wcndlaudta ejraerlay 230 
XanthasiQy 294, 331, 340 
„ murigera, 341 

„ sp., 342 

,, Whtieiy 342 

XANTHIDAil, 282, 318 
XanIhixuH fnreace7vSy 131 
Xantholo’ina lixnuitocephalay 127 
XENOFHTKALMINiE, 288, 294, 332 
XcnophthalinodeSy 293, 317, 323 
„ moehiit 324 

Xenophthalmus, 294, 332 

„ obscurusy 332, 333 

„ pinnoteroideay 332 

„ pinnotheroidea, 332 
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Xylavche^ 4H9 

Zylia dolahriformiSf 201, 229, 235, 239, 
240, 244, 245, 247, 250, 266 
Tpthima halduSj 213, 218 
„ cevlonica^ 219 

„ huBhneri^ 213, 219 

„ Philomela^ 219 

„ tahella^ 219 

Zanihotylum Rhetsa, 196, '268, 269 
Zeu maiffy 273 
„ Mays, 213, 273 
Zehneria umhellata, 204, 230 
ZeltuB etolus, 246 
Zesius, 190 

„ chrysomaliuSy 189, 190, 191, 201, 
202, 203, 206, 208, 209, 244 


Zinaspa todarn, 192, 201, 202, 247 
Zipostes saifis, 214, 219 
Zizera gaiJca, 206, 236 
„ ly Simon, 198, 236 

„ Otis, 198, 236 
Zizvphus Jujuhft, 197, 229, 240, 245 

rugosa, 190, 197, 229, 240, 241, 
246, 249, 250 

„ Xylopyrus, 197, 229, 240, 249 
Zographetus jogugia, 271 
Zoothera monticola, 162 
Zornia diphylla, 198, 231, 234 236 
Zosterops, 109 

»i palpehrosa, 158 

„ simplex, 109 






iWOj] in the Southern Shm States of Ufper Bmfna* ^ l!0§ 

£ *6 (SI), Parus atriceps, Horsf. 

■f Faun* JBnt, Ind., Birds, J,*p. 46. * . 

Found along the western border of the States. (H.N.T.). 

9 (32). Parus hinob, Temm. 

Faun. Bmt. Ind., Birds, I, p. 48. 

Procured wherever there were pine trees. Common at Kalaw 
4400 ft , and on Loi-San-Pa up to GOOD ft. The green colour of the nape 
extends further down the back than in any Tenasserim Bpecimens. 

10 (41). Machlolophus sPitojjOTUs, Blyth. 

Faun. Brit, hid , Birds, I, p. 54. 

Loi-San-Pa 6000 ft. and upwards. Confined to dense evergreen 
forests. 

11 (52). Paradoxobnis guttaticollis, A. David. 

Faun. Brit. Ind.^ Birds, 1, p. 62. 

I put up several individuals of this species When beating the 
forests for barking deer oi\ the plateau in the north-west corner of the 
Yatsauk Stafe at an elevation of 3800 ft. I procured two specimens last 
April on the Salween- Mekong watershed at 6000 ft. (H.N.T.). 

Family Crateropodid«. 

12 (64). Drtonastes chinensis, Scop, 

Faun. Brit. lad., Birds, I, p. 74. 

One specimen on Loi-San-Pa 5000 ft. (C.T.B,), Common on the 
M^netanng range oil the west border of the Yatsank State, Is a very 
noisy bird. (H,N.T.). 

13 (67). DRvoNASTas sannio, Swiuh. 

Faun. Brit Ind., Birds, 1, p. 76. 

Common above 4000 ft. 

14 (70). Garbolax BELANOEBf, Less. 

Faun. Brit. Ind., Birds, I, p. 79, 

Procured along the road at various places* Does not seem to go 
higher than the edge of the Mydlat plateau at 3C01 ft. 

,15 (72). Gabbulax PECTORALiS, GouldU 

Pam* Bfit Ind», Birds, 1, p. 80* 

Ihimored two specimens nem? Yatsank at 2800 ft. Noticed several 

; J* Ih 14 
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times in the low-1 jing hot valleys in the States. One of the specimens 
preoured has the whole lower plumage washed with ochi*eous*yellow» 

*16 (73). Gaurulax moniliger, Hodgs. 

Fau\u Brit, Ind., Birds, I, p. 81. 

Noticed on one occasion mixed up in a flock of 0. pecloralis. 

17 (86). TROCDAIiOPTERlJM MELANOSTIGMA, Blyth. 

Faun. Brit. Lid., Birds, I, p. 92. 

Loi-San-Pa between 5000 and 6000 ft. A great skulker. 

18 (87). Trochalopteiium phoeniceum, Gould, 

Faun. Brit, Ind., Birds, I, p, 93. 

I procured specimens of this species on the Salween- Mekong 
watershed at 7000 ft. elevation. I observed it on one occasion on the 
slopes of Loi-Saii-Pa. (H.N.T.). 

Specimens from Taunggyi differ, as noted below, from Mr. Blanford’s 
description of this bird in Faun. Brit. Ind., Birds : — 

No black supercliium ; the head above and nape dark slntej* -brown 
shading into olive- brown on the back, and paling to olive-green on the 
rump. The tail above is dark brown with conspicuous cross-bnrrings of 
dusky black ; the outer three tail feathers on the underside suffused 
with crimsou-brown and tipped broadly with pale orange; under tail 
coverts also tipped wdth orange. (C.T.B.), 

19 (106). Argya GDLARIS, Blyth. 

Faun. Brit, Ind., Birds, I, p. 107. 

Confined to the hot low portions of the States. 

20 (116). POMATORHINUS SCHISTICEPS, HodgS. 

Faun, Brit, Ind., Birds, I, p. 116. 

Common from 3000 ft. and upwards. Its loud hoot-hoot-boot ” 
was one of the first sounds to greet one in the morning. 

21 (129a). PoMATORHtKUS 1MBERBI6, Salvadori. 

Faun. Brit. lud., Birds, IV, App., p. 479, 

At 4400 ft. Taunggyi, April and May. (H.N.T.) I have procured 
this species in the Buby Mines District at 6000 ft. iu April. (C.T.B.). 
Iris blood red. (H.N.T.); 

22 (139). PrcTORHis sikensis, Gm. 

Faun, Britt Ind., Birds, J, p, 187. 

Not uncommon, but a great skulker. One specimen .procured near 
Temuggyi at 5000 ft. 
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1900,] absolved in the Southern Shan Stales of Tipper Burma, 

23 (145). Pellorncum scboohraceum, Swinh* 

Faun, Brit, Ind., Birds, I, p. 142. 

Common. Breeds in April (H.N.T.). I came across it only twice ‘ 

daring the tour, and 1 entirely missed its incessant call of pretty 
dear'* — “pretty clear” so commonly heard in the Tennsserim forests. 
(C.T.B.). 

24 (153). CORYTHOCICHLA BUBVICAUDATA, Blyth. 

Faun, Brit, Ind., Birds, I, p. 148. 

Taunggyi, a single specimen. Hitlierto I believe only procured on 
Moolayit mountain in Tenasserim, 

2«^ (163). Alcjppe NEPALEKSis, Hodgs. 

Faun. Brit, Ind,, Birds, I, p. 157. 

Confined to well-wooded parts. Procured near Taunggyi at 4000 ft. 

26 (176). Mixornis rdbricapillus, Tick. 

Faun, Brit. Ind., Birds, J, p. 367. 

Near Taunggyi 4000 ft. Found occasionally in well- wooded parts, 
especially in bamboo jungle. Has a most monotonous call, which it 
keeps up tliroughout the day in the hot weather. (H.N.T.). 

27 (182). SlTTIPARUS CASTANEICEPS, HodgS. 

Faun. Brit. Ind., Birds, I, p. 172. 

One specimen procured on Loi-Sau-Pa at over 7000 ft. elevation. 

I have only seen this bird in dense evergreen forest at 7000 ft. and 
above. It sometimes clings to the stem of a tree like a Tree-Creeper 
(Cerihia). (H.N.T.). 

28 (188). Myiophoneus EUOEKn, Hume. 

Faun. Brit Ind, Birds, I, p. 179. 

This species is in my opinion barely separable from M, temmineJeii, 
The points of difference noted by Oates are the absence of the white 
tippings to the upper wing coverts, and the larger bill in M, eugenii. 
Two specimens were procured on the same stream on Loi-San-Pa at 
about 6000 ft., one has conspicuous white tips to the upper wing coverts, 
the other has not. Both however have large and massive bills. I have 
therefore considered them both as belonging to Hume’s species 

29 (203). Bibia picaoipes, Hodge. 

Fawn, Brit Ind,, Birds, I, p. 195. 

Loi-San-Pa about 6000 ft. I have only found this bird at high 
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elevations. It goes about in small flocks, and has a loud clear whistling 
call, which however is not kept up so long or so monotonously as that 
of Lioptila nielanolettca. It extends to the east to the Mekong-Salweon 
w^atershed, a few miles west of the town of Eengtung. (H.N.T.). 

30 (206). LioniLA melakoleuca, (Tick.), Bljlh. 

Faun, Brit, Ind,, BirdSy I, p. 198. 

31 (207). Liopt?la castanopteua, Salvador!. 

Faun, Brit, Ind,y Birdsy I, p. 199. 

The distribution of these two species is rather remarkable. After 
leaving the station at Thazi on the Burma Railway and proceeding by 
road to Taunggyi and Fort Stedman, the large civil and military 
stations in the Southern Shan States, the first Lioplila met with is 
L. castanopieray which is common and the only species of the genus 
1 found at Ealaw 4400 ft. It no doubt extends along the range of hills 
bordering the western side of the Mjealnt plateau to Earcnni, from 
whence it was first sent by Signor Fea. This species so far as my 
observations go does not extend to tlio east of Ealaw, as on the range of 
hills including Taunggyi and extending to the south to Fort Stedinan 
and northwards towards the hills in the Mong Eong State including 
IiOi*San-Pa I only found L, melanoletica. At the same time it lias 
to be noted that Oates {he, cit. ) records having examined a specimen of 
L. castanoptera which was obtained at Fort Sfednian.* whero during 
several days collecting I only saw and procured L, melanolencay and 
Mr. Thompson informs me that both species occur to the east on the 
Salween-Mekoug watershed. 

32 (208). Lioptila annectens, BJylh. 

Faun. Brit. Ind,, BirdSy T, p. 199, 

Common on Loi-Sau-Pa at 6000 ft. and upward^. A restless bird, 
always on the move, whistling as it twines in and out among the twigs 
and leaves. 

83 (212). Acxikodura bamsayt, Wald. 

Faun. BHL Jnd.y Birds, I, p. 202, 

Loi-San-Pa 4000 to 7000 ft. A decidedly rare biid in these States. 
It has a weird ciy, which it monotonously repeated for two or three 
hoars at a time from the topmost branch of a tree. (H.N,T.). 

* Qaeiy. Was this hpedmen procured in the hills to the West of the Fort 
SUdman lake f If so the Ealaw hills run out in that directioiif 
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84 (^22). Siva sordida, Hnme. 

Faun, Brit. Ind., Birds, 1, p. 210. 

Loi-San-Pa 6000 ft. and upwards. Hants about the twigs, leaves, 
and flow'ors like a tit. 

35 (228). ZoSTBBOPS siMPtEX, Swinh. 

Faun, BHt. Lid., Birds, I, p. 215. 

Met with at Kalaw and throughout the States at elevations of 
3000 ft. and above. It is somewhat remarkable that none of the allied 
species of Zosterops were seen. 

36 (236). CuxiA KEPALENSis, Hodgs. 

Faun. Brit. Ind., Birds, I, p. 222. 

I observed this species once or twice on the slopes of Loi-San-Pn, 
but W'RS unable to procure a specimen. I have shot it further to the 
east on the Sal ween- Mekong watershed at 6000 ft. iu dense evergreen 
forest. (H.N.T.). 

37 (238). Pteruthios jeralatos, Tick. 

Faun. Brit, Ind., Birds, I, p, 225, 

Loi'San-Pa 7000 ft. Found in heavily-wooded localities at eleva- 
tions of 5000 ft. and upwards. Not common. Keeps to the tops of the 
high trees searching the leaves and moss-covered stems for insects. 
(H.N.T.). 

38 (240). Ptrruthius mERMEDius, Hnme. 

Faun. Brit. Ind., Birds, I, p. 227. 

One $ procured on Loi-Snn-Pa at about 6000 ft. 

39 (243). J2githina«tipuia, Linn. 

Faun, Brit. Ind., Birds, I, p. 230. 

Common in the low hot valleys up to an altitude of 3000 ft. 
(H.N.T.). Particularly plontiftil at SinhS, foot of Taunggyi 2900 ft. 

40 (247), CiiLORorsis aurifrons, Temm. 

Faun, Brit. Ind., Birds, I, p. 234, 

Fairly common everywhere in the States. One specimeu was 
procured at 5000 ft. on Loi-Sau-Pa. 

41 (210). Ghloropsis HARnwiCKir, Jard, and Selby. 

Faun. Brit, Ind., Birds, I, p. 236* 

Found above 4000 ft., and very common on Loi-San-Pa, where 
numbers ei'owded the wild cherry tiees which were in fall bloom. 
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42 (255). Mblanochlora scltanea, Hodgs. 

Faun* Brit* Ind,, Birds, T, p. 241. 

Seems to be rnre in the States. One c? shot out of a small party 
in tliick forest on a stream in the Mong Pong State, elevation about 
2500 ft. 

43 (257). Mbsia argentauris, Hodgs. 

Faun, Brit, Ind., Birds, I, p. 244. 

Loi-San-Pa at 6000 ft. and above in dense evergreen bushc.s. 

44 (261). PSAROGLOSSA spiloptera, Vigors. 

Faun. Brit, Ind., Birds, I, p. 249. 

Met with once, at Sinlie 2900 ft., where a small flock were bu.<<y 
searching the flowers on a group of trees of the Butea frondosa, 

45 (270). Hypsipetes CONCOLOR, Bl^th. 

Faun. Brit. Ind., Birds, I, p. 26 J. 

Very common in all the well-wooded localities at an elevation of 
4000 ft. and upwards. 

46 (270 5t«). CERASOPHIfiA THOMPSONI, Billgh. 

Ann, Mag. Nat. Mist., Lend., seventh series, vol. v (1900), p. 358. 

Loi-San-Pa 6000 ft. Mr. Thompson was the fiist to procure a 
specimen of this remarkble JJalUul, close to our camp on some wild 
cherry trees which were at the time of our visit in full bloom. Subse- 
quently watching by the same gi*oups of trees we were able to secure 
more specimens. The tree.s were crowded with birds, Lioptila melano- 
leuca, Chloropsis kardwickii, Arachnotheras, and Sun-birds. Every now 
and then parties of Hypsipetes concolor, and with them parties of 
this species would alight, busily work over tile cherry blossoms, sending 
them in a shower to the ground, and then fly off. Oerasophila was most 
conspicuous with its snow-white bead, and in flight, voice, and habits 
closely resembled Hypsipetes. 

A very dark-coloured race or species was soon by me in 1897 on 
the high range dividing the Trans-Salween State of Mi)ng-Tun from 
that of M5ng-Hsat. (H.N.T.). 

It is very likely this dark-coloured bird will turn out to be Hypsipetes 
leucocephalus, Gmelin, a Chinese species. (O.T.B.). 

47 (272). Hemixus fIiATala, Hodgs. 

Faun, Brit* Ind.^ Birds, I, p. 263. 

Loi-San-Pa up to 7000 ft. Not common. • 
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48 (275). Heuixus mxgclellakdi, Horsf. 

Faun. Brit. Ind.j Birds, I, p. 265. 

Loi-San-Pa 6000 to 6000 ft. Fairly common, a very silent bird. 

49 (277). Alcurus striatos, Blyth. 

Faun. Brit. Lid., Birds, I, p. 266. 

Loi-Sau-Pa above 7000 ft., I’are. The two specimens procured are 
remarkably large line individuals with richer colouring and more yellow 
about them than Himalayan specimens. 

60 (279). Molpastes burmanicus, Sharpe. 

I'hnn. Brit. Ltd., Birds, I, p. 269. 

51 (280). Mobpastes rigripileus, Blyth. 

Faun. Brit. Ind., Birds, I, p. 270. 

Both these species are fairly common in the State.s, the former 
affecting the low hot valleys and rarely ascending above 4000 ft. ; the 
latler common round Taunggyi, at 4800 ft. and above. My belief is 
that the two species interbreed at Moulmein. 1 once found a nest in 
April, starting the female, an undoubted M. nigripileus, from it. She 
dew on to a tree close by and was joined by another Bulbul, which so 
far ns 1 could make out had the breast much darker, like that of 
M. burmanicus. Both birds jerked about the tree in an excited manner, 
abusing me the while* Ou examining the nest I found the eggs were 
hard set, and marking the spot I withdrew* My intention was to let 
the eggs hatch out and then to take and rear the young birds, and see 
what species they turned out to be. Unfortunately I found two days 
later that the nest had been destroyed, probably by a cat, or squiiTel. 

In the Southern Shan States, specimens which seem intermediate 
between the two species were procured. In these the colour of the neck 
and throat is much darker than in time M. nigripileus, though not by 
any means so dark as in true M, burmanicus. 

62 (287). Xanthixus plavescbns, Blyth. 

Faun, Brit, hid., Birds, I, p. 276. 

Not uncommon in the well- wooded parts of the States* 

63 (288). Otocompsa bmeria, Linn. 

Faun. Bnt, Ind., Birds, 1, p. 276. 

Universally distributed. 

54 (290). Otocompsa fbavivektbis, Tick. 

Faun. BHt, Ind., Birds, I, p, 278. 

A very common bird ia all the States. Much more of a jungle bird 
than the preceding species. 
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65 (292). Spizixus CiNiFSONS, Blyth, 

• Faun, Brit, Ind.^ Birds, I, p. 280. 

Loi-Sau-Pa 6000 ft. and upwards. Notwithstanding the peculiar 
shape of its head and bill, in habits and voice it is a true Bulbul. Pro- 
cured also by Mr, Thompson on the Salween-Mekong watershed at 
7000 ft., and on the Menetaung borders of Upper Burma at 0000 ft. 

I also got specimens at Beriiardmyo 7000 ft, (O.T.B.). 

66 (296). loLE viUESCENS, Blyth P 

Faun, Brit, Ind-^ Birds, I, p, 2b4. 

Mong Kong and Yatsauk States at about 3000 ft. elevation. Two 
specimens procured answer, so far as plumage goes, fairly well to Oates’ 
description (Zoc. ciL) and to Tenasserim specimens in the Indian Museum, 
but the Southern Shan States’ bird seems conspicuously larger, and may 
hereafter bo separated. Measurements taken in the flesh. Length 7-8", 
Wing 3 7", Tail 3*4", Tarsus 0*7", Bill from gape 0*6". Bill horny- 
brown, lighter at the base of the lower mandible; legs and feet flcsliy- 
biown ; iris dark grey. 

67 (297 6is). PrcNONOTUs xanthorrhous, Anderson. 

Fann, Brit, Ind,, Birds, I, p. 286 {foot note), 

Loi-San-Pa 6000 ft. I procured it also on the Sal ween- Mekong 
watei’shed. (H.N.T.) It was not uncommon at Kyatpyin 4600 ft. in 
the Ruby Mines District, in April. (C.T.B.) 

58 (306). Pycnonotus blanfoudi, Jerdon. 

Faun, Brit, Ind,, Birds, I, p. 291. 

Very rare in the States. One specimen procured just on the border 
below Wetpyu} 6 2800 ft. Lower it is common. All the specimens pro- 
cured had remarkably white ear-coverts. 

Family SiTXiDjB. 

69 (317). Sim NEaLEOTA, Wald. 

Faun. Bnt, Ind.f Birds, I, p, 301, 

T^be common Burmese Nuthatch was procured at elevations from 
1000 to 3000 ft. Breeds in April in holes in the large banyan trees that 
are so common near the Shan villages. 

60 (318). SiTTA NAQAEKsrs, Gocjw.-Ausfc. 

Faun, Brit, Ind., Birds, I, p, 302. 

Met with on several occasions above 8000 ft. 
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*61 (319). Sm’A MAGNA, Wardlaw Bfkmsay. 

Faun. Brit, hid.. Birds, I, p, 303. • 

Exceedingly rare. I noticed this species both on Loi-San-Pa and 
at Taunggyi, From its size it cannot be confounded with any other 
Nuthatch. (H«N.T.) Two specimens, a ^ and a 9 , sent me from 
Taunggyi by Mr, Thompson. The d is similar in plumage to the 9 , 
but of a darker slatey-blue above, and conspicuously larger. Both d 
and 9 differ from the description in the Fauna volume in having the 
feathers of the head from the forehead to the nape lying between the 
two black bands that run from the nostril backwards, tipped with white. 
This speckled band is very conspicuous. (O.T.B.). ^ 

62 (325). SiTTA FRONTALIS^ Horsf . 

Faun. Brit* Ind., Birds, I, p. 307. 

Common in low hot valleys. 

Family DxOBGBlDiE. 

63 (327). Diorurus atee, Hermann. 

Faun. Brit, Ind., Birds, 1, p. 312. 

Occurs throughout the States. It was often observed, but only one 
specimen was shot at Thamtnakan 4300 ft. 

64 (333). Diorurus cineraobus, Horsf. 

Faun. Brit, Ind., Birds, 1, p. 318. 

This Drongo was fairly common, and was procured up to 6000 ft, 

*65 (334). Chaptia aenea, Vieill. 

Faun. Bnt, Ind., Birds, 1, p. 318* 

Observed just below Kalaw at 3500 ft. 

66 (335). OHiitiA HOTTENTOTTA, Linn. 

Faun. Brit. Ind., Birds, I, p. 320. 

Common. (H.N.T.) One specimen procured on Loi-San-Pa at 
6000 ft. 

67 (339). Bhringa bbmifer, Temm. 

Faun. Brit. Ind., Birds, 1, p« 324. 

Bather uncommon. (H.N.T. ). Several individuals were observed 
in heavy forest near Mong Lbng at about 2000 ft. elevation. One was 
procured at Sinh^ at about 3000 ft, 

*68 (340). Dissbmubus PABAmsBus, Linn. 

Faun. Brit. Ind., Birds, 1, p, 326^ 

Common in the well-wcodod valleys at medium elevations. (H.N.T.) 

J. II. 15 
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Family OERTHiiDJi:. 

69 (844). Oerthu discolor, Blyth 

Faun. Brit. Ind.^ Birds, I, p. 331. 

Loi-San-Pa 7000 ft. This appears to be rather rare in these 
States. 1 observed altogether nbont four individuals on tlie higher 
slopes of Loi-San-Pa, and have noticed it nowhere else. (H.N.T.) 

Family Svlvitda’. 

70 (389). Megalurus palustris, Horsf. 

Faun, Brit, Ind., Birds, T, p. 383. 

Procured at several places from 2000 ft. to 5000 ft. Oommon in 
the elephant-grass jungles near the larger streams. (H.N.IV) 

71 (404). Herbivocdla schwarzi, Radde. 

Faun. Brit, Tnd., Birds, I, p. 399. 

Loi-San-Pa 6000 ft. Taunggyi 5500 ft. 

72 (403). Phtlloscopus affinis, Tick. 

Faun. Brit, Ind., Buds, I, p. 401. 

Mong Long at about 2000 ft. Not common. 

73 (414). Phtlloscopus polchbb, Hodgs. 

Faun. Brit. Ind., Birds, I, p. 407. 

Loi-San-Pa 6000 to 7CK30 ft. Two specimens 

74 (417). Phtlloscopus supebctlioscs, Gmelin. 

Faun. Brit. Ind., Birds, I, p. 409. 

Very common during the cold weather. This bird was a perfect 
nuisance by its abundance, always getting shot in mistake for something 
else. It was procured up to 7000 ft. on Loi-San-Pa. 

75 (423). Acanthopneuste plumbeitarsus, Swinh. 

Faun. Brit. Ind., Birds, I, p. 414. 

Loi-San-Pa 3000 ft. Rare. Specimens with and without the doable 
bar on the wing {A. viridiamtis f ) were shot. 

76 (468)* PbIKIA BLAHDFORDI, Wald. 

Faun. Brit. Ind., Birds, I, p. 454. 

Seen only once at Sinh5 at about 3000 ft, when several specimens 
were procured. . All have an erceedingly rufons tinge with very tittle 
green about them* The sub-terminal black patches on the tail feathers 
are very large and well-marked. 
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Family ItkmiJyM. 

77 (474). Tjanius oolluiroides, Lesjson. 

Faun. Brit. Ind*^ Birdsy I, p. 462. 

IJniYersally distributed. 

78 (475). Lanius nigriceps, Franklin. 

Faun. Brit. Ind., Birds, I, p. 463. 

Fairly common up to 6000 ft. Frequents localities well-provided 
with grass jungle. (H.N.T.) 

79 (484). Hemipus pioatus, Sykes. 

Faun* Brit* Ind., Birds, I, p. 471. 

Common in wooded localities. Particularly plentiful at Kalaw 
4500 ft. 

80 (488). Tephrodornib pondicerianus, Gmelin. 

Faun. Brit. Ind., Birds, T, p. 475. 

Confined to rather dry forest up to 4000 ft, (H.N.T.) 

81 (490). Pericuocotus spEcrosus, Lath. 

Faun. B'^it. Ind., Birds, I, p. 479. 

One of the commonest birds in the States. 

82 (500). Pericrocotcs pbregrinus, Linn. 

Faun. Brit. Ind., Birds, I, p. 487. 

Common in dry forests at low and medium elevations. 

83 (506). Campophaga melanoschista, Hodgs. 

Faun. Brit. Ind., Birds, I, p. 491. 

Fairly common in dry forest up to 4500 ft. (H.N.T,), 

*84 (510). Graucalus mach, Less. 

Faun. Brit. Ind., Birds, I, p. 496. 

Confined to the dry oak and Dipterncarpus forests up to 4000 ft. 
(H.N.T.). 

85 (512). Artamds puscus, Vieill. 

Faun. Brit. Ind., Birds, I, p. 498. , 

Very common in some places. Probably migrates locally from 
State to State. Wherever it is met with it is found in large fiocks. Very 
partial to old clearings (taungyas) where it perches on the dead tree tops, 
sallying foHh every now and then catching insects on the wing. 
(H.N.T.). 
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Family OmoLiDiB. 

86 (516). Oriolus tenuirostris, Blyth. 

Faun. Brit Ind., Birds, I, p. 503. 

I procured one specimen of this species at Payingon in the north- 
western comer of the Yatsank State. (H.N.T.). 

*87 (521). Oriolus mblanocephalus, Linn. 

Faun. BriL Ind., Birds, I, p. 506. 

Both heard and seen on several occasions during the tour in the 
low hot valleys. 

88 (522). Oriolus traillii, Vigors. 

Faun. Brit. Ind., Birds, I, p. 508. 

Kalaw 4400 ft. One specimen procured. Rare ; seems to go about 
in parties of three and four. 

Family EuLABBTiUiE. 

89 (624). Eulabes intermedia, A, Hay. 

Faun. Brit. Ind., Birds, I, p. 511. 

Common in the large forests at the foot of the hill ranges in tho 
States. (H.N.T.). 

Family Sturnip.®. 

90 (538). Sturnia malabarioa, Gbnelin. 

Fawi. Brit, hid., Birds, I, p. 527. 

Two specimens procured below Kalaw at about 8000 ft. 

91 (539). Sturnia nemorioola, Jerd. 

Faun. Brit, Ind., Birds, I, p. 528. 

Common in the more wooded portions of the States where it 
replaces 8^ malaharica. (H.N.T). Not observed on Loi-San-Pa. 

92 (546). Graculipica nigrigollis, Payk. 

Faun. Brit Ind., Birds, 1, p. 534. 

Found occasionally in small parties in the plateaus bordenng some 
of the rivers up to an altitude of 3000 ft. Seen also in April building a 
large eonspioaous nest of grass, rags and feathers. I have lately found 
a nest on the top of a cactus bush near Tatsauk. (H.N.T. ). 

Procured in the paddy fields round Mong Pong and Mong Long at 
2000 to 3500 ft. 



1900.] observed in the Southern Shan States of Uf^per Burma, U7 
*93 (549). Acridotherbs tristis, Linn. 

Faun, Brit. Ind.^ Birds, I, p. 537. • 

*94 (552). .^THIOPSAR Fuscus, Wagler. 

Faun, Brit Ind,, Birds, I, p. 539. 

Both these species were seen and identified near the lake at Fort 
Stcdman. 

95 (553). -^THIOPSAR GUANDIS, Moore. 

Faun, Brit. Ind,, Birds, I, p. 541. 

96 (554). -^THioPSAtt ALBiciNCTUS, Qodw.-Aust. a^d Wald. 

Faun. Brit. Ind., Birds, 1, p. 541. 

Both these Myitas are common thi*oaghout the States, especially 
round cultivation and villages. We procured them from Thamakhan to 
Mong Long 3000 ft. and above. 

*97 (556). Stdrnopastor supbrciliabis, Blyth. 

Faun. Brit. Ind., Birds, I, p. 543. 

Fairly common. ( H.N.T. ). 

Family Muscicapidj:. 

98 (560). SiPHiA STUOPHIATA, Hodgs. 

Faun. Brit. Ind., Birds, II, p. 8. 

Loi-San-Pa 6000 ft. 

99 (562). SiPHIA ALBICILLA, Pall. 

Faun. Bril. Ind., Birds, II, p. 10, 

Bow-ya-that 3000 ft. One specimen. 

100 (669). Ctornis mblanoleucus, Tick. 

Faun. Brit. Ind., Birds, 11, p« 16. 

1 procured two specimens of this bird in the Yatsauk State at 
4000 ft., and other specimens on Loi-San-Pa 6000 ft. (H.N.T,). 

101 (570). CtoBNIS ASTIGMA, Hodgs. 

Faun. Brit, Ind,, Birds, II, p. 19. 

One specimen procured at Tebok in the Yatsauk State at about 
3000 ft. 

102 (571). Cyobnis sapphira, Tick. 

Faun. Brit. Ind., Birds, II, p. 20. 

Loi»San-Pa at 4500 ft. ' > 
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103 (572). Ctornis OATEfit, Salyadori. 

Faun, Brit. Ind.^ Birds^ IT, p. 20. 

Fairly common in the evergreen forests on the slopes of Loi-San- 
Pa from 4000 ft. upwards. 

104 (575). OvoRKis RUBBCC7LOIDE3, Vigors. 

Faim. Brit. Ind,<t Birds., TI, p. 23. 

Mot with on several occasions at 2000 ft. and above. Common at 
Kalaw 4400. Two specimens procured. 

105 (577). Cyornis magnirostris, Blyth. 

Faun. BriL Ind., Birds^ 11, p. 26. 

Lower slopes of Loi-San-Pa at between 3000 and 4000 ft. One 
specimen. 

106 (578 his). Ctorkis brevirostris, Bingh. 

Ann, ^ Mag, Nat, Hist., Lond,^ seventh series, vol. v, p. 359. 

Kalaw 4000 ft. A true Cyornis in habits and coloration, but with a 
remarkable bill appro^iching in shape that of Chelidorhynx. 

107 (579). Stoparola melanops, Vigors. 

Faun. Brit. Lid., Birds, II, p. 28. 

Not uncommon at elevations of 3500 ft. and upwards. (H.N.T. ). 
1 found this species nesting in holes on the side of the cart road from 
Bemardmyo (6000 ft.) to Mog6k, Ruby Mines District, in April. 

108 (592). CULICICAPA CETLONENSIS, Swaillb. 

Faun. Brit, Ind., Birds, II, p. 38. 

Very common. 

109 (598). Niltava orandis, Blyth. 

Faun, Brit. Ind,, Birds, II, p. 40. 

This beautiful species was fairly common on Loi-San-Pa. It seems 
entirely confined to dense evergreen forests at high altitudes. 

110 (594). Niltava sukbara, Hodgs. 

Faun. Brit. Ind., Birds, II, p. 41. 

Not so often met with on Loi-San*Pa as the preceding species. 
Confined Hke it to altitudes above 6000 ft. 

111 (599). Tbrpbiphonjs appinis. Hay. 

Faun, Brit, Ind , Birds, II, p. 47. 

One specimen was procured in the Tatsauk State at 3500 ft. 
CH.N.T.). 



m 


1900.] ohseri^ed in the Southern Shan Staten of Upper Burma* 

112 (601). Htpothtmis azure Bodd. 

Fanil. Brit Ind.^ Birds^ II, p. 49. 

Met with on the western borders of the States below 3000 ft. 

113 (603). Ohelidorhynx htpoxanthum, Blyth. 

Faun. Brit, Ind.y Birds, II, p, 61. 

Rare. One specimen, too much damaged for pi^eservation, was pi-o- 

cured on Loi*San-Pa at 6000 ft. 

114 (606). Rhipidura albicollis, Vieill. 

Ftmn, Brit. Tad., Bit'ds, IT, p. 53. 

Common. The only Fantail met with. 


** Family Tuedidjr. 

115 (608). Pratincola caprata, Linn. 

Faun. Brit. Ind., Birds, IT, p. 59. 

We met with this bird everywhere, apparently occurs all over the 
S^tates . 

1J6 (610). PraiincoIiA maura, Pall. 

Faun. Brit. Ind., JBirds, II, p, 61. 

Creuerally found near grass jungle sparsely provided with tref\s. 

*117 (611). Pratincola leucura, Blyth. 

Faun. Brit, Ind,, Birds, II, p. 63. 

Common on the shores of the Inle lake near Fort Stedraan, and 
from thence to Bow-ya4hat along the road, frequenting the high grass 
skirting the lake and swampy depressions by the side of the road. 
(H.N.T.). Near Bow-ya-that 1 saw several, but failed to secure a speci- 
men. (O.T.B.). 

118 (615). Oreicola ferrea, Hodgs. 

Faun. Brit, Ind., Birds, II, p. 66. 

Very common. 

119 (633). Heniccrus ihmaculatus, Hodgs. 

Faun. Brit, Ind., Birds, II, p. 85. 

Bather rare ; confined to the beds of rocky streams. It does not 
ascend to any great height. (H.N.T,). Two specimens were procured 
at elevations between 3000 and 4000 ft. I saw it once on Loi-San-Pa 
at about 6000 ft. (C.T.Bl.). 



120 C. 1!. & H. N. Thompson — Birds coll&cM and fNo* 2, 

120 (638). Chimarrhornis lbdoooephalus, Vigors, 

« Faun, Brit. Ind., Birds, II, p. 89. 

This species, so common in ihe valley of the Ghindwin, seems rare in 
the States. Two specimens were procured near streams in dense ever- 
green forest. 

121 (641). Rutigtlla aukorea, Pall. 

Faun. Brit Ind,, Birds, TI, p. 93. 

The common Redstart of the central plateau. (H.N.T.). 

122 (616). Rhyacobnis poliginosus, Vigors. 

Faun. Brit Ind., Birds, II, p. 98. 

Met with only on one occasion, when a specimen was secured at the 
foot of Loi-San-Pa at about 2500 ft. Confined to streams with heavily- 
wooded banks. ( H.N.T. ). 

*123 (663). COPSTCHUS saulabis, Linn. 

Faun. Brit Ind., Birds, IT, p. 116. 

Extremely common at all altitudes, except in very dense jungle. 

*124 (664). OiTTOCiNCLA MACRUBA, Qmelin. 

Faun. Brit. Ind., Birds, II, p. 118. 

Not uncommon in the well- wooded portions of the States. (H.N.T.) . 

125 (676). Merula boulboul, Lath. 

Faun. Brit Ind., Birds, II, p. 130. 

One $ was procured by me on the plateau in the north-west corner 
of the Yatsauk State at 3600 ft. Several others were seen, but 1 was 
not fortunate enough to bag any of them. The males wei'e very rare, 
I saw only two against six or seven females met with. At that time 
of the year they seem confined to the evergreen strips of jangle border- 
ing the streams. ( H.N.T. ). 

*126 (677). Merula atbigularis, Temm. 

Faun, Brit Ind., Birds, II, p, 131. 

One was observed by us both quite close to our camp on Loi-San- 
Pa 6000 ft. 

*127 (679). Mebula pbotouomeljina, Cab. 

Fam* Birds, II, p. 133. 

This thrush is common at Taunggyi 4700 ft. During the rainy 
season it has a most delightful song that it k^ps up for hours. The 
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fiODg can be heard at a distance of very nearly a mile. They breed in 
the strip of jangle bordering the vegetable garden at TaunggyL *It 
^Iso occurs on the Loi-Lem range. 

128 (690). Petrophila ebtthrogastea,* Vigors. 

Faun, Brit. Ind., Birds, IT, p. 143. 

One specimen, Kalaw 4400 ft. 

129 (693). Petrophila ctakus, Linn. 

Faun, Brit, Ind,, Birds, IF, p. 146. 

Common. Every rest-house on the road from Thazi to Tannggyi 
seemed to be frequented by one or more of these birdfs. A most silent 
bird. (H.N.T.). 

130 (698). Oreocincla dauma, Lath. 

Faun. Brit. Ltd., Birds, II, p. 152. 

Seems to be rare. One specimen was pi*ocured at the foot of Loi- 
San-Pa 2500 ft. 

I have shot it on the Salween-Mekong watershed at 6600 ft, 
(H.N.T.}. 

'A- ' 

131 (710). CiNCLus PALLASi, Te#m. 

Faun. Brit. Ind., Birds, 11, p. 164. 

Rare. I have only observed this Dipper in one other locality in 
these States, in streams in the traus-Salweeh Sab-State of M^s^gun on 
the Siamese frontier. (H.N.T.). 

Two specimens, a pair, were shot by Mr. Thompson at the foot of 
Loi-San-Pa 2500 ft. Both specimens when fresh had the distinctive 
mark of “ the legs plumbeous in front.” 

Tlieso birds are difficult to shoot. Affecting steep, rocky, densely 
wooded streams, they keep flying on ahead ns you approach and dodge 
round the corners rapidly, barely aflording a glimpse of their dark 
bodies# 


Family Ploceidje. 

132 ( 724 ), PLOCE^fiLLA JAYANENSIS, LeSS. 

Faun, Brit. Ind.y Birds, II, p. 180, 

Common. We met with this bird eveiywbere in grass jangles near 
water;, 

133 (726)# Munia atbicapilla, Yieilh 
Faufh Brit, Ind., Birds, 11, p. 183. 

Fairly common in the grass plains in the lake valley, (H.N.T.)# 

J# ih 16 
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134 (728). UaOLONCHii struta, Linn. 

Fawh Brit, Ind,^ Birds, IT, p. 185. 

Met with once in the Mong Pong Snb-State at about 2500 ft. 

135 (735). Uroloncha punctdlata, Linn. 

Faun, Brit, Ind., Birds, II, p. 189. 

One Hpecimen was procured by me on the plateau in the north-west 
corner of the Yatsank State at 3500 ft. in March, 1900, Several flocks 
were noticed at the time. (H.N.T.)- 

*136 (739). Spor.^:ginthds plavidiventris, Wallace. 

Faun. Brit. Ind., Birds, IT, p. 193. 

Not uncommon round the borders of the lake at Fort Steelman 
3000 ft. 


Family Fringill!d^. 

137 (7GJ). Caupodaccs erythrinfs, Pall. 

Faun. Brit. Lid., Birds, II, p, 219, 

Loi-San-Pa at about 400() ft. Very local in its distribution. 
(H.N,T.). 

*138 (776), Passer domesticus, Linn, 

Faun. Brit, Ind., Birds, II, p. 236. 

The Common Sparrow was seen occasionally only at Fort Stedman. 

139 (779). Passer montancs, Linn. 

Faun, Brit. Ind., Birds, II, p. 240. 

The common house sparrow of these States. (H.N.T.), Was 
observed common round most of the towns and villages. 

140 (781). Passer flaveolus, Blyth. 

Faun, Brit. Ind., Birds, IT, p, 242. 

Bather common. Both tliis and the preceding species build in my 
house at Taunggyi. (H.N.T.). 

141 (791). Emberiza pusilla, Pall. 

Faun. Bnt, Lid., Birds, II, p. 254. 

Met with on several occasions in small flocks at Taunggyi 4700 ft., 
and on Loi-San-Pa at 6000 ft. 

142 (797). Emberiza AORpioriA, Pall. 

Faun. Brit, Ind., Birds, II, p. 259. 

Bare. (H.N.T.). One specimen was shot out of a flock near 
Bow-ya-that, at about«3000 ft. elevation. 
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143 (801). Emberiz^ rutilAi FrII. 

Faun, Brit, Ltd., Birds, II, p. 263. 

Bare. I have procured this species on the Salweon»Mekong water- 
shed at 6000 ft. close to the town of Kengtang. (H.N.T.). 

144 (803). Melophcs melanictebus, Gmeliu. 

Faun, Brit, hid,, Birds, II, p. 265. 

This bcantiful Banting was met with plentifully, avoiding only 
heavy forest. 


Family HlRUNDiNiOi^. 

145 (809). CoTiLE SINENSIS, J. E, Gray. 

Fatin, Brit, Ind,, Birds, II, p. 273. 

Common in suitable localities. (H.N.T.). One specimen procured 
at Mong Long at about 2500 ft. Several were observed Hying in and 
out of buiTows in a perpendicular bemk on the Nam-lan stream. 

146 (818). Hirundo smithh, Leach. 

Faun, Brit. Ind., Birds, IT, p. 280. 

Common and a permanent x*esident on the plateau. (H.N.T.). 
Numbers were seen perched on the telegraph wires along the road from 
Kalaw to Tauuggyi. 

147 (820). Hirundo strcolata, Teram. 

Faun. Brit. Ind., Birds, II, p. 281. 

Common and a resident species on the central plateau, being found 
there and at Tauuggyi at all times of the year. (H.N.T.). One speci- 
men shot near Mong Long. 

148 (823). Hikundo erytaropygu, Sykes. 

Faun. Brit. Ind., Birds, IT, p. 283. 

One specimen was pi*ocured in the Mong Kong State about 3000 ft. 
elevation out of several that were hawking about. It was seen no- 
where else, and apparently was migrating, for 10 days later, returning 

to the same camp, not a single individual was to be seen. 

* 

FamUy MorioauDit. 

149 (827). Moxacilla LiccoirasB, Ck>tild. ' 

Faun. Brit. Ind., Birds, II, p. 2^ 

Met witb ocmuBonlf i^oag tbs rosd'^jdes aad bjr tbs stssuw. 



I2i . G, T. Bingham & H. N. Thompson*— collected mid [No, 2^ 

*150 (839). LiMONiDEonus indicus, Gmeliu* 

* Faun, Brit, hid,, Binh^ 11, p. 300. 

Bare. Confined to the low w'ell-wooded valleys. (Q.N.T.). 

151 (841). Akthus nACULATUS, Hodgs. 

Faun, Brit, Ind,, Birds^ 11, p. 304. 

This Pipit was excessively common, alike on the bare plateau and 
in the wooded valleys. Near Hlaingdet on the Thasi-Taonggyi road 1 
came on a rather large green tree snake ( Tragops pi'asinus) which had 
got hold of an individual of this species by the head. The bird was 
still alive and Buttering vigorously, but when released from the snake’s 
mouth seemed unable to fly away and expired in about an hour. 

J52 (847).. Anthus rufulus, Vieill. 

Faun, Brit, Ind,y Birds, 11, p. 308. 

Common. This and the preceding species were the only Pipits seen, 
neither A, striolatus nor A, richardi was met with. 

Family AlaudidjE. 

*153 (801). Alaum oulgula, Frankl. 

Faun, Brit, Ind,, Birds, 11, p. 326. 

Very common on the high plateaux. (H.N.T.). 

154 (873). Mirafra microi*X£ra, Hume. 

Faun, Brit, Ind,, Birds, If, p. 336. 

One specimen was procoi^ed at Kalaw 4300 ft. It is common iu the 
plains below at Thazi. 


Family NECiARiNiiDii:. 

155 (882). JEtuopyga seueuij:, Tickell. 

Faun, Brit, Ind., Birds, II, p. 348. 

Common from the lowest altitudes up to 3600 ft. 1 have lately 
procured several specimens in the Yatsauk State. The males of this 
species are very pugnacious and chase each other about. A male in 
possession of a tree will not allow another to come near it. The 
males of daibryi and AH, gouldiae ai*e much more tolerant of each 
others presence. (H.N.T.). 

156 (888). iETHOPYGA GOULDiiE, Vigors, 

Fcmn, Brit, Ltd,, Birds, II, p. 352. 

JiOi«^an-Pa at 6(X)0 ft.; observed nowhere else. (H.N.T.). 
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167 (889)« -fflTHOPTGA DABRTi, J. Verr. 

Faun., Brit. Ind.,^ Birds, II, p. 363. 

Loi-San-Fa 6000 ffc. and above. Confined to high altitades. Com- 
mon on Loi-San-Pa> (H.N.T.). 

158 (890). -^Ethoptga satorata, Hodgs. 

Faun, Brit, Ind., Birds, II, p. 354. 

Loi-San-Pa at 6000 ft, and upwards. Very common on tho flowers 
of the wild cherry. 

159 (895): Arachnechthra asiatica, Lath. 

Faun, Brit, Ind., Birds, II, p. 359. 

Confined as a rule to the lower altitades in the States, xm^ely 
ascending above 4000 ft. (H.N.T.). Two specimens proenred, Tanngg^i 
4700 feet, and Kalaw 4300 feet. 

160 (906). Arachnothera hagka, Hodgs. 

Faun. Brit, Ind., Birds, II, p. 369. 

Fairly common in well- wooded parts. Has a very distinct call 
which I have heard mimicked by Ohloropsis kardwichii, (H.N.T.). Loi- 
San-Pa from the foot up to about 6000 feet. 

Family Dicjiidj:. 

161 (912). Dicjeum cruentatgm, Linn. 

Faun. Brit. Ind., Birds, II, p. 376. 

Found at elevations from 1000 to 4000 feet. (H.N.T.). This pretty 
little species was common at most places along our route, working about 
bunches of creepers and flowers. It was not observed either at Taunggyi 
or on Loi-San-Pa above 4000 feet. 

162 (914). DicicuM chbtsorrhcecm, Temm. 

Faun, Brit, Ind., Birds, II, p. 378. 

Less common than the preceding species. (H.N.T. ). One specimen 
procured at about 2500 ft. elevation. 

163 (916). Dicjium ignipbctus, Hodgs. 

Faun. Brit, Ind., Birds, II, p. 378. 

Loi-San-Pa at 4000 ft. and upwards. 

164 (917)* Diojium olivaoeum, Wald. 

Faun, Brit, Ind., Birds, II, p* 380* 

Kalaw and Loi'San*P«a at 4000 feet and upwards 
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165 (926). PiCHTGLOssi MEtmxijtiHi, Hodga. 

'Faun. Brit. Ind., Birds, II, p. 886. 

This very beantifal Flower-pecker was only twins seen and pro<ared, 
^ ^ Yatsank Stats at about 2500 foot slsTation, and a 9 on 

Iioi-San>Pa at 6000 feet. Like all the Dicmdae it is a restless little bird, 
frequenting bunches of creepers and flowers and twisting in and out 
among them in incessant motion. 


Family Picidj:. 

166 (948). Gecinus striolatos, Bljtb. 

Faxin, Brit Ind., Birds, III, p. 20. 

Seen only once, and a specimen procared in the Yatsauk State at 
2500 ft. elevation. 

167 (950). Gecikus occipitalis, Vigora. 

Faun, Brit Ind., Birds, III, p. 22. 

Met with on several occasions, bat not above 4000 feet. 

168 (954). Gecinus kigrioenis, Hume. 

Faun, Brit Ind,, Birds, III, p. 26. 

Not uncommon in the dry forests. One specimen at about 2500 ft. 
shot in company with a number of Oarrulus leucotis, 

169 (960). Hypopicus btperythrus, Vigors. 

Faun. Brit. Ind., Birds, III, p. 32. 

It appears to prefer dry oak forest to other jangle. (H.N.T). Kalaw 
4300 ft, Yatsauk State 2500 ft, to about 4000 ft. 

170 (968), Denorocopus atratus, Blyth. 

FauUu Brit Ind., Birds, III, p, 40. 

Loi*San-Pa at 6000 feet and above. 

171 (975). Itnoipicus canicapillus, Blyth. 

Faun. Brit Ind,, Birds, III, p. 46. 

Met with in dry forest on the plateau between Yatsauk and MOng 
Pong at about 3000 feet. Occurs at Taunggyi 4800 ft. 

172 (988), Tiga. jAVANENSis, Ljung. 

Faun. Brit Ind., Birds, III, p. 61, 

Common in dry forest This spedea goes about in mobs in company 
with Qecinus nigngepiis, Jays, Droagos, &c. (8*ir.T.)u 
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*173 (996). Hemilophus puLVERUirBNrrs, Temm. 

Faun, Brit, Ind.^ Birds, III, p. 71. 

*174 (998). Thriponax feddeni, Blanford. 

Faun, Bnt, Ind,, Birds, III, p. 73. 

Both these birds were met with daring oar tear more than onoe, but 
no specimens were obiained. The former affects more dense and moister 
forests than the latter, whicli is essentially a bird of the dry forests. 

*175 (1003). Iynx torqtttlla, Linn. 

Faun. Brit, Inch, Birds, III, p. 78. 

Common on the Taunggyi plateau in the winter, (H.N.T.). 

Family Oapitonid.t:. 

J76 (1007). MEGJW.AiiMA VIRENS, Bodd. 

Faun, Bnt. Ind., Birds, III, p. 86. 

One specimen Loi-Saii-Pa at 6000 feet. Universally distributed 
over the States in high forest over 3000 feet. (H.N.T,). 

177 (1009). Thbreicertx linbatus, Vieill. 

Faun, Brit Ind,, Birds, III, p. 88. 

Common. Occasional specimens have the sides of the neck, breast, 
and upper abdomen pale dirty brown without any linention, 

178 (1012). CvANOPS ASIATICA, Lath. 

Faun. Brit Ind,, Birds, III, p. 92. 

Was commonly met with. 

179 (1018). Cyanops ramsayi, Wald. 

Faun, Brit. Ind,, Birds, III, p. 97. 

Found in dense forests at altitudes of 5800 ft. and above. (H.N.T.). 
Common on Loi-San-Pa above 6000 ft. 

180 (1019). XANTHOLiEMA HJEIIATOCEPHALA, P. L. S. Miiller. 

Faun, Brit Ind,, Birds, III, p. 98. 

Common in the lower hot valleys. One specimen was procured on 
Loi-San-Pa above 6000 ft. 


Family CoRAGlAUAe. 

*181 (1023). CoRAciAs AFPiKis, MoClell. 
Faun, Brit Ind,, Birds, III, p. 105. 
Common. 
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182 (1025). Eurtstomus ORiENTiLis, Linn, 

'Faun. Brit Ind., Birds, III, p. 107. 

Common in heavy jangle in the northern parts of the Yatsank 
State. (H.N.T.). 

Family Meropid^:. 

183 (1026). Merops tjridis, Linn. 

Faun. Brit, Ind., Birds, III, p. 110. 

Common. Ascends np to 6000 ft., at which altitude one specimen 
was procured on Loi-San-Pa. 

184 (1030). Mblittophagus swinhoii, Hume. 

Faun. Brit. Ind,, Birds, III, p. 114. 

Common in some of the low valleys of the States. (H.N.T.). One 
shot below Kalaw at about 3000 ft., but too much damaged to preserve. 

385 (3031). Ntctiornis athertont, Jard. & Selby. 

Faun, Brit. Ind., Birds, III, p. 115. 

Rather nncommon in the States. (H.N.T.). Two specimens pro- 
cured between Taunggyi and Fort Stedman, Elevation about 3500 ft. 

Family Alcedinid^e. 

♦186 (1033). Certlf. varia, Strickland. 

Faun. Brit. Ind., Birds, III, p. 119. 

Seen dai'ing the tour near several of the streams^ Common ai'ound 
the lake at Fort Stedman. 

*187 (1034). CisRYLE LUGUBRis, Vigors. 

Faun. BHt. Ind., Birds^ III, p. 121. 

Occasionally found at the head waters of some of the larger streams 
in very dense dark forest, (H.N.T.). 

188 (1035), Alcedo ispida, Linn. 

Faun, Brit Ind., Birds, HI, p. 322. 

Common. 

*189 (1043). Pelargopsis qurial, Pearson. 

Faun. Brit Ind., Birds, III, p. 129, 

Common in the low valleys. (H.N.T.). 

190 (1044). Halcyon smtrneksis, Linh. 

Faun. Brit Ind., Birds, III, p, 132. 

Met with commonly along our route. 
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191 (1045). Halctoh pileata^ Bodd. 

Faun. Brit. Ind., Birds., Ill, p. 133* 

Uafclier rare. Found at low altitudos only. (H.N.T.). 


Family Bocebotidjc. 

*192 (1051). Dichoceros bicobnis, Linn. 

Faun. Brit. J/it?., Birds, III, p. 142. 

The Great Hombill was both seen and heard on several occastoafi in 
the Tatsank State. 

193. (1053). Anthracoceros albirostrib, Gmelin. 

Faun. Brit, hid.. Birds, 111, p. 145. 

Common. At the town of Mong Pong 2000 ft. elevation we were 
encamped under a Ficus free in fmit, which was all day long frequented 
by this species in crowds. 

194 (1054). Rhytidoceros cndulatus, Shaw. 

Faun. Brit. Ind., Birds, III, p. 147. 

I have only seen and shot this species in the evergreen forests 
skirting the banks of the Mekong river in the Kengtnng State. (H.N.T.). 

195 (1057). Aceros nepalensis, Hodgs. 

Faun. Brit. Ind., Birds, III, p. 149. 

Rare. Confined to the heavy forest on the highest hill ranges. 
(H.N.T.). One specimen procured On Loi-San-Pa at about 7000 ft. 


Family Upupid^;. 

196 (1067). Upupa indica, Reich. 

Faun. Brit. Ind., Birds, III, p. 161. 

The Indian Hoopoe was fairly common in the Yatsauk State. 


Family Ctpselidje. 

197 (1086). Macroptertx coronata, Tick. 

Faun* Brit. Ind., Birds, III, p. 180. 

Fairly common in the more wooded portions of the States. 

Other Swifts and Swiftlets were seen, but none sufficiently close for 
identification. Among the latter a Palm S wif fclet was fairly common at 
Kalaw, but no specimens jvere secni^, 

J, IT. 17 
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Family CAPRiMULGlDiE. 

198 (1091). Caprimulgds asiaticds, Lath. 

Faun, Brit. Ind.^ Birds, IIT, p. 186. 

This species was frequently put up along the road in scrub jungle. 
It does not seem to affect high forest. 

199 (1095). Caprimolgus indicus, Lath. 

Faun, Brit, Ind,, Birds, III, p. 190. 

One specimen seen and procured on Loi-San-Pa at about 7000 ft. 

*200 (1096). Ltncounis cerviniceps, Gould. 

Faun, Brit, Ind , Birds, III, p. 192. 

Common all over the States in suitable localities. (H.N.T.). Its 
I'inging trisyllabic cry was heard once or twice on the plateau between 
Tatsauk and Mdng Pong. 


Family Trogonid.!:. 

201 (1101). Harpactes* brtthrocephalus, Gould. 

Faun, Brit, Ind,, Birds, III, p. 200. 

Common. Confined to the lower valleys. ( H.N.T. ). One speci- 
men was shot at Wetpyuye 2800 ft., but unfortunately was so damaged 
by the shot as to be passed preservation. 

Family Cuculip/p:. 

*202 (1104). CucuLUS canorus, Linn. 

Faun, Brit, Ind., Birds, III, p. 205. 

Very common all over the States in the hot weather. (H.N.T.). 

203 (1108). Hierococctx sparverioides. Vigors. 

Faun. Brit. Ind,, Birds, III, p. 211. 

One specimen procured at Kyauk-ku in the northern portion of the 
Yatsauk State about 3200 ft. in March. (H.N.T.), 

204 (1113). Cacomantis MEBuiimus, Scop. 

Faun. Brit, Ind,, Birds, III, p. 218. 

Met with only between Fort Stedman and Sinh^. At Bow-ya-that 
3500 ft. it was common, affecting the trees and bushes along the road- 
side. 

# Harpactes, Swainson, 1837, is pro-occapied by Harpactes, Templeton, 1884, 
used for a genua of Arachnida, 
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205 (1114). Penthocertx soknebati, Lath. 

Faun* Brit* Ind*^ Birds^ III, p. 219. 

Kalaw at 5000 ft. One specimen. 

* 206 (1120). Eudynamis honobata, Linn. 

Faun, Brit Ind., Birds, III, p. 228. 

Very common up to altitudes of 4000 ft. (H.N.T.). 

207 (1123). Rhopodytes tristis, Less. 

Faun* Brit, Ind*, Birds, III, p. 232. 

Rare. (H.N.T.). Seen and procured at Nanpandet 2000 ft„ and at 
Wetpyay5 2800 ft. 

■"‘208 (1130). Centropus sinensis, Steph. 

Faun, Brit, Ind,, Birds, III, p. 239. 

Common. (H.N.T.).* 


Family Psittacidj:. 

209 (1142). Pal^ounis finscht, Hume. 

Faun, Brit, Ind,, Birds, III, p. 254. 

This is the common Paraquet met with throughout the Stales. 

210 (1150). Loriculis vernalis, Sparrm. 

Faun, Brit* Ind*, Birds, 111, p. 261 . 

I have shot this species in the State of Mongpan and Mawkmai. 
(H.N.T.). 


Fa Strigi dm . 

211 (1152). SiRtx flammea, Linn. 

Faun* Brit. Ind*, Birds, III, p. 264. 

Found at Taunggyi. I have taken the nests on low bushes and 
rocks on swampy ground near Taunggyi. There were throe young in 
each nest. (H.N.T.). 

212 (1160). Syrnium indrani, Sykes. 

Faun* Brit, Ind., Birds, HI, p. 275. 

On the Crag at Taunggyi 4400 ft, (H.N.T.). 

Family Asionidje, 

213 (1166). Kstdpa jayanensis, Less. 

Faun, Brit, Ind,, Birds, III, p. 283. 

I have shot this species in trans-Salween Mawkmai* (H.N*T.)» 
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*2\4i (1170). HuHUA NEBALENSIfl, Hl>dg9< 

* Faun. BriL Ind,y Birdst 111, p. 287. 

Occasionally found in the lieayy forest at the foot of the high 
ranges. 

215 (1180). Athene drama, Temm. 

Faun, Brit Ind., Birds, III, p. 301. 

Common in the Pcin Valley Mawkmai State. (H.N.T.). One 
specimen procured jnst above Nnnpandet at about 2000 ft. elevation. 

216 (1183). Glaucidiom cuculoides, Vigors. 

Faun. Blit Lid., Birds, III, p. 305. 

Wetpyu 3 'fe 2800 ft. One specimen procured. 

♦217 (1187). Ninox scutulata, Raffl. 

Faun. Brit Ind., Birds, III, p. 309. 

Very common all over the States, except at the higher elevations. 
(H.N.T.). 


Family Pandionid-e. 

218 (1189). Pandion ualiaItus, Linn. 

Faun. Brit Ind., Birds, III, p. 314. 

1 have procured this bird on the lake at Fort Siedman, aud also on 
the Loikaw river. 


Family Vultubidas. 

♦219 (1191). Otogyps calvus, Scop. 

Faun. Brit. Ind., Birds, III, p. 318. 

Common. (H.N.T.). Two specimens were seen at close quarters 
round the carcass of a dog near the Fort Stedman lake. 

*220 (1196). Pseudogyps dengalensis, Gmelin. 

Faun. Brit Ind., Birds, III, p. 324. 

Common. Generally met with during our tour. 

Family Falconidab. 

221 (1202). Aquila bifasciata, J. E. Gray. 

Faun. Brit Ind., Birds, III, p. 336. 

This is the commonest true Eagle that is found in Uie Southern 
Shan States. Leaves the country in May. {KJ^T.). One speaiiaea at 
Bow-ya«that 3000 ft. 
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222 (1205). Aquila macuuta, Gmelin* 

Fattn. BriU Ind., Birds, III» p. 3i0. * 

I have shot this species close to the town of Mongaai. (H.N.T.). 

*223 (1208). HiERAfirus pennatus, Gmelin. 

Fawt, Brit. Ind., Birds, III, p. 344. 

Sparsely distnbuted all over the States, except on the highest 
hills in the winter. 

224 (1212). Spizabtus limnaStus, Horsf. ' 

Faun. Brit. Ind., Birds, 111, p. 351. 

Very common in the heavy jangles at the foot of the hill ranges. 
(H.N.T.). Two specimens obtained at about 2500 ft. elevation in the 
Mong Pong Sub-State. « 

225 (1217). Spilobnis cheela, Lath. 

Faun* Brit. Ind., Birds, III, p. 357. 

Common in the low valleys. I procured a young specimen with 
only just the faintest traces of spots on the plumage of the lower 
parts. (H.N.T,). 

226 (1221). Butastur liventer, Temm. 

Faun: Brit. Ind., Birds, III, p. 364. 

Common. CouBned to dry e7ig forest up to 3500 ft. I saw an 
individual chose a Sliikra (Astur haditis) and make it drop a lizard that 
it was carrying o£E. The Buzzard then got possession of the lizard. 
(H.N.T.). One specimen shot near the foot of Loi-San-Pa about 3000 ft. 

*227 (1228). Haliastur Indus, Bodd. 

Faun. Brit. Lid., Birds, III, p, 372. 

Confined to the low valleys. Often seen on the shores of the Iiilh 
lake, Fort Stedman. (H.N.T.). 

*228 (1229). Milvus govinda, Sykes. 

Faun. Brit. Ind., Birds, III, p. 374. 

Common. Disappears in the rains and returns at the end of 
October. (H.N.T.). ^ 

*229 (1230). Milvus mblanotis, Temm. 

Faun* Brit. Ind., Birds, III, p. 377. 

in the welUwooded States. ( H.N.T.). 
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230 (1232). Elands cjcruleus, Desf. 

* Faun. Brit. Ind.j Birds^ III, p. 379. 

Seen once or twice in the Yafcsank State. One specimen obtained 
in tbe plains between Bow-ya-that and Hbho 4000 ft. 

’*^231 (1236). Circus melanoleucus, Forster. 

Faun. Brit. Ind.y Birdsy III, p. 385. 

Common. Does not leave tbe plateau till the end of May. (H.N.T.). 

^ *232 (1237). Circus jeruginosds, Linn. 

Faun. Brit. Ind.y BirdSy III, p. 387. 

Common. Was seen more than once near the lake at Fort Stcd- 
man, and at Yatsauk. 

233 (1238). Circus sfilonotus, Kaup. 

Faun. Brit. Ind.y BirdSy III, p. 388. 

Bare. One specimen procured near Mong Pong at about 2000 ft. 

234 (1244). Astuk RADIUS, Gmelin. 

Faun. Brit Ind.y Birdsy III, p. 398. 

Specimens of only the lighter Burmese form {Astur poliopsisy 
Hume) were procured between Taunggyi and Fort Stedman, and at 
Kalaw. 

235 (1-246). LoPHOSPiziAS trivirgatus, Temm. 

Faun. Brit. Ind.y Birds, III, p. 401. 

Bare. I have shot it at Taunggyi. (H.N.T.). 

236 (1247). Accipiter nisus, Linn. 

Faun. Brit. Ind., Birds, III, p. 402. 

Bare. One specimen procured on the road between Taunggyi and 
Fort Stedman at about 5000 ft. elevation. The specimen, a c7, is a 
remarkably large one. Length 17", Wing 10*1". 

♦237 (1255). Falco perigrinatob, Sundev. 

Faun. Brit. Ind., Birds, III, p. 415. 

Has bred for the last three years on the steep rock known as The 
Crag ” at Taunggyi. (H.N.T.). 

♦238 (1257). Falco jugger, Gr. B. Gray. 

Faun. Brit. Ind., Birds, HI, p. 419. 

Common in tbe low hot open valleys. (H.N.T.). 

We saw but failed to secure an individual of this species which 
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frequented a group of trees in the great paddy plain lying between the 
town of Mong Long and the foot of Loi-San-Pa in the Mong Kong 
State, elevation about 3000 ft. 

239 (12G0). Falco SUBBUTEO, Linn. 

Faun, Brit, Ind., Birds, III, p. 422. 

Passes through as a migrant. (H.N.T.). One specimen, n very 
richly coloured i , was obtained near the town of Yatsauk. 

240 (1261). Falco severus, Horsf. 

Faun. Brit, Ind., Birds, 111, p. 423. 

Found sparingly in the well- wooded States. I have obtained it at 
Yatsauk. (H.N,T.). 

*241 (1262). Erythropus amcrknsis, Gurney. 

Faun, Brit, hid., Birds, III,..p. 424« 

This species passes through the States every year on its journey- 
back to Northern Asia. It migrates in parties of several hundred 
individuals, and only remains in any one place for a day or so. The 
date on which the birds appear in the Southern Shan States is very 
constant, and is about the J5th April. On that date I observed it in 
Mawkmai in 1897, and in 1898. I saw it in large parties in the Yatsauk 
State on the 18th April. Again in 1899 I met with it near Kongtung 
on the 16th April, while this year (1900) I noticed large numbers of 
them at Taunggyi on the 14th April. (II.N.T,). 

242 ( 1265). Tinnunculus alaudarius, Gmelin. 

Faun, Brit, hid., Birds, III, p. 428. 

Common. (H.N.T.). One specimen procured at Kaluw 4300 ft. 

243 (1267). MrcROHiERAx exjtolmus, Blyth. 

Faun* Brit, Ind., Birds, III, p. 432. 

Common. Not found above 4000 ft. as a rule. (H.N.T.). Two 
specimens procured in the Yatsauk State, one at Wetpyuy^. 

Family ColumbidjE. 

244 (1271). Crogopus ph(enicoptebus, Lath. 

Faun, Brit, Ind,, Birds, IV, p. 5. 

Common in heavy hill jungle. (H.N.T.). Procured on the fruiting 
Ficus trees at Siuhe 4000 /t., and in the Yatsauk State. 
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*245 (1281). Treron nepaleksxs, Hodgs* 

• Faun. Brit. Ind.^ Birds^ IV, p. 14. 

Counnon on tlie high ranges. (H.N.T.). 

246 (1283). Sphenocercus sphenurus, Vigors. 

Faun. Brit. Ind.^ BirdSf IV, p, 16. 

Common on the high ranges. Found up to 6000 ft). (H.N.T.). 
A $ was obtained on Loi-San-Pa at about 7000 ft. 

247 (1287). Ducula griseicapilla, Wald. 

Faun. Brit. Ind,, Birds, IV, p. 22. 

Common up to all altitudes at suitable times of the year. ( H.N.T.). 
Only one specimen was procured daring our tour ; and it was only seen 
and heard in January on Loi-San-Pa at and above 6000 ft. 

248 (1291). Chalcophaps ixdica, Linn. 

Faun. Brit. Ind., Birds, IV, p. 26. 

Confined to the low-lying hot valleys. I once procured the skin of 
a new species of this genus in the Mawkmai forests. This bird 
differed in having a pure white (not grey) rump. The bill and foot 
were of a horny-brown colour and not red. Otherwise it agreed 
with 0. indica. Unfortunately the skin was destroyed by dogs before 
I could return to head-quarters. I noticed several individuals in the 
forest in which I shot the specimen noted above. 

249 (1297). Dendrotreron hodgsoni, Vigors. 

Faun. Brit. Ind , Birds, IV, p. 33. 

“ I have pi’ocurod a most extraordinary bird for these hills (the 
eastern slopes of the Crag at Taunggyi), viz., the Spotted Wood-pigeon. 
This bird according to Blanford is confined to the Himalayas and 
Eastern Thibet at altitudes of from 10,000 to 13,000 ft. in the summer. 
I procured it at Taunggyi last Sunday 22Qd April (the hottest time of 
the year here is the end of April), on the Crag at about an altitude of 
6000 ft. 1 saw several others at the same time.” (Extract from a letter 
dated 24th April from Hr. Thompson). 

250 (1304). Tortur orientams, Lath. 

Faiin. Brit. Ind., Birds, IV, p. 40. 

This dove was. very common. Several specimens were procured. 

*251 (1309). Tqrtub oambayensis, Gmelin. 

Faun. Brit. Ind., Birds, IV, p. 45. 

Common. <H.N.T.). Observed during the tour near the towns of 
Mong Pong and Mdng L5ng. 
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252 (1312). Macboptgu tosalu, Hodgs. 

Faun, Brit. Ind.^ Birds^ IV, p. 49. • 

Decidedly rare. I lately procured a very fine specimen in the 
N.-W. portion of the Yatsank State at an altitude of 3600 ft. 

Family Phasianid-e. 

253 (1328). Gallus ferrugineos, Blyth. 

Faun. Brit, Ind.^ Birds, IV, p. 75. 

Common. I have not found this species at altitudes above 4500 ft. 
(H.N.T.). 

254 (1331). Phasianus humie, Hume. 

Faun. Brit. Ind., Birds, IV, p. 80. 

Pound at Kalaw, on the hill behind Taunggyi, very common in 
t ran s- Sal ween Mawkmai at 3500 ft., and I have recently put up a 
magnificent male at Payingon on the plateau in the N.-W. corner of 
the Yatsauk State. (H.N.T.). 

255 (1340). Genneus lineatus, Vigors, 

Faun, Brit. Ind., Birds, IV, p. 92. 

One <y out of a small party of three or four shot at Wetpyu-y^ 
2800 ft. 

*256 (1352). Bambusicola pttchii, Anderson. 

Faun. Brit. Ind., Birds, IV, p. 1 10. 

Common. (H.N.T.'). Met with on one occasion only during the 
tour, at Taunggyi 4800 ft. 

257 (1356). CoTURNix coromandelica, Gmelin. 

Faun, Brit. Ind., Birds, IV, p. 116. 

Common at Heho in the rains. 

258 (1363). Arboricola RDPiGULARis, Blyth. 

Faun, Brit. Ind., Birds, IV, p. 126. 

One 6' specimen procured on Loi-San-Pa at about 6000 ft. It 
belongs to the sub-species or variety named A. tickelU by Hume. 

259 (1374). Prakcolinus CHTNENSis, Osbeck. 

Faun. Brit. Ind., Birds, IV, p. 138. 

Very common on the plateaux but was not seen or heard on Loi* 
San-Pa. This bird has a habit of sitting on trees by the roadside, from 
whence it keeps uttering its oharactenstio call, 

J. II. 18 



138 C. T, Bingham A H. N. Thompson — Birds eolleeted and [No. 2, 

Family T(tbkioii>s&« 

260 (1382). Titrnix pugnax, Temm. 

Faun, Brit, Ind»^ Birds^ IV, p. 151. 

Common. (H.N.T,). One specimen was procured in the Yatsank 
State at about 2500 ft. 


Family Rallidj:. 

261 (1402). Gallinula chloropus, Linn. 

Faun, Brit, Ind,^ Birds^ IV, p. 175. 

This species was common on the lake at Fort Stedman and on the 
mai'sh near Yntsauk. 

*262 (1404). Porphyrio poltocephalus, Lath. 

Faun, BviL lad.. Birds, IV, p. 178. 

The same remark applies to this as to the preceding sj^ecies. 

*263 (1405). FrrtiCA atra, Linn. 

Faun. Brit, Lid., Birds, IV, p. 180. 

Apparently not so common as the two preceding species. 

Family Gruudj:. 

*264 (1410). Grus sharpii, Blanf. 

Faun, Bi'it. Ind,, Birds, IV, p. J89. 

Close to the lake of Fort Stedman a couple of parties of tliis species 
were seen sufficiently close for identification. So far as my observation 
goes this bird does not build nearly as lai’ge a nest as 0, antigono. Its 
cry too seems to me to differ somewhat. 

Family Glareolid^. 

265 (1425). Glareola orientalis, Leach. 

Faun. Brit, Ind., Birds, IV, p. 214. 

Yatsank State, on the Honan plain. (H.N.T.), 

266 (1427). Glareola lactea, Temm. 

Faun, Bnt, Ind,, Birds, IV, p. 216. 

In the Talley of the Yong-Mawkmai State. (H.N.T,). 

Family Parridji. 

267 (14218). Mbtopidihs indicus. Lath. 

Faun, Brit, Ind.^ Birds, IV, p. 218. 

Very common bn ail the tanks. (H.N.T.). 
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268 (1429). Hydrophasiakus obirubous, Scop. 

Faun. Brit, Ind., Birds, IV, p« 219. 

A few were seen and one shot near Bow-ya-that. 

Family Chabadriidp:. 

269 (1432). Sarcoorammus atbinuchalis, Bljih. 

Faun, Brit, Ind., Birds, IV, p. 226. 

Very common. (H.N.T.). One specimen at H^ho. 

^270 (1435). Hoflopterus yebtralis, Wagl. 

Faun, Brit, hid,. Birds, IV, p. 229, 

Common on the banks of the larger rivers, such up the Salween and 
Mekong. (H.N.T.). 

271 (1439). Charajdrius fqlvus, Gmelin. 

Faun. Brit. Ind., Birds, IV, p. 234. 

Common on the shores of the lake at Fort Stedman and at Hi)ho. 
(H.N.T.). 

272 ( ? ). ^GIALITIS sp. ? 

A Sand Plover was procured by me near Heho 4200 ft., but was 
carelessly lost by my servant who was carrying it before it was exa- 
mined and identified. 

273 (1460). Totands hypoleucus, Linn. 

Faun, Brit. Ind., Birds, IV, p. 260. 

Met with at Ealaw, Fort St^man, Bow-ja-that, Ac. 

274 (1461). Totanus glareola, Gmelin. 

Faun, Brit. Ind., Birds, IV, p. 261. 

Sinhh 4300 ft. 

Near the lake at Fort Stedman and on the road to Bow-ya-tbat a 
few Stints of kinds were seen but not procured or identified, I am sorry 
to say. 

275 (1482). ScOLOPAX rusticula, Linn. 

Faun. Brit. Ind., Birds, IV, p. 283. 

Common. Several are shot every year at Taunggyi. (H.N.T.). 

276 (1483). Gallinago neuoricola, Hodgs. 

Faun. Brit, Ind., Birds, IV, p. 285. 

Common in the marshes to the south of Taunggyi, where several 
couple are shot every year. (H,N.T.). 
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277 (1484). Gallinaoo ccelsstis, Frenzeh 
. Faun, Brit, Ind,^ Birds^ lY, p. 286. 

278 (1485)* Gallinago stenuka, Kuhl. 

Faun, Brit, Ind,y Birde^ IV, p. 289. 

Both species of Snipe are common. The latter is perhaps more 
plentiful than the former. 

279 (1487). Gallinago galtjnula, Linn. 

Faun, Britm Ind.y Birds, IV, p. 292. 

A few are shot every year on the shores of the Fort Stedman lake. 
It is also found at Hopong Saga and Mawkmai. (H.N.T.). 

280 (1488). Bostbaiula capensis, Linn. 

Faun, Brit. Ind,, Birds, IV, p. 293* 

Very common. (H.N.T.). 

Family LAuiDiE. 

281 (1491). Labus BBUNNEiCEPHALUS, JerdoQ. 

Faun, Brit, Bid,, Birds, IV, p. 301* 

Two specimens procured on the Fort Stedman lake. 

282 (1496). Htdbochelidon hybbtda, Pallas. 

Faun, Brit, Ind,, Birds, IV, p. 307. 

Found on the Fort Stedman lake. I have not noticed it anywhere 
else except on the Salween river* (H.N.T.). Three specimens pro- 
cured. 


Family PilALACROCOBACIDiE. 

*283 (1526). Phalagbocobax cabbo, Linn. 

Faun. Brit, Ind,, Birds, IV, p. 340. 

*284 (1528). Phalacbocorax javanicus, Horsf* 

Faun, Brit, Ind,, Birds, IV, p. 342. 

Both species are common in the States in suitable localities. 
(H.N.T.). 

*285 (1529). PLOxns MSLANOGASTEB, Pennant. 

Faun. Brit. Ind,, Birds, IV, p. 844. 

Very common* (H.N.T.}. I passed within a few feet of one seated 
on a fishing stake in the lake at Fort Stedman* (C*T.B.)* 
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Family Ibidid^e. 

*286 (1544). Plegadis palcinellus, Linn. 

Faun, Brit. Ind.y Birds, IV, p. 364. 

Not uncommon. (H.N.T.). A small flock was seen but unfor- 
tunately out of shot, in the swamp near the town of Mong Long 8000 
ft. 


Family Gigoniid^. 

287 (1548). Dissdua episcopos, Bodd. 

Faun, Brit, Ind., Birds, IV, p. 370. 

One shot at Mong Pong 2500 ft. Seems, in the States, to keep to 
the banks of streams. 

♦288 (1550). Leptoptilus dubius, Qmelin. 

Faun. BHt. Ind., Birds, IV, p. 373. 

Bare. I have seen it close to the Mekong riper and once at 
Taunggyi. (H.N.T.). 

Family Abdeidj:. 

*289 (1566). Ardeola bacchos, Bonap. 

Faun, Brit, Ind., Birds, IV, p. 394. 

Found throughout the States. (II.N.T,). 

I believe I saw A. grayi too, several times, but no specimen was shot, 
and 1 cannot bo certain that 1 identifled it coiTectly. (G.T.B). 

*290 (1508). Nychcorax griseus, Linn. 

Faun, Brit. Ind., Birds, IV, p. 397. 

Gommon. ' (H.N.T.). 


Family Anatid^:. 

291 (1589). Dendeoctcna javanica, Horsf. 

Faun, Brit. Ind., Birds, IV, p. 430. 

Very common. 

292 (1591). Nettopus cobomandeltancs, Gmelin. 

Faun, Brit, Ind,, Birds, IV, p. 433. 

Gommon. Specimens of both the above were shot on the Fort 
^Stedrnan lake. 

293 (1593). Anas pceoilobhtncha, Forst. 

Faun. Brit, Ind., Birds, IV, p. 436. 

Gommon. This and the next species meet at the lake, Fort Stod- 
man, and intermediate inilividuals (hybrids) are often shot. (H.N.T.). 
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294 fl593 his). Anas zonobhtncha, Swinb.* 

• Common. (H.N.T.). Met with during our tour on the Fort Sied- 
man lake and at Mong Pong. 

295 (1595). Chaulelasmus strepebub, Linn. 

Faun, Brit, Ind,y Birds, IV, p. 440. 

Abundant at Mongnai and on the morsby ground bordering the 
Thabet Ohaung (stream) in the Hopong and Waung Wun States. 

296 (1600). Dafila acdta, Linn. 

Faun. Brit, Ind., Birds, IV, p. 447. 

Common. (H.N.T.). 

297 (J601). Qderquedula cibcia, Linn. 

Faun, Brit. Ind., Birds, IV, p. 449. 

Common. (H.N.T.). This and the preceding species was not un- 
common on the Fort Stedman lake in December and January. 

*298 (1602). Spatula cltpeata, Linn. 

Faun. Brit. Ind., Birds, IV, p. 452. 

Bather rare. Found on the Fort Stedman lake and the Mongnai 
tanks. (H.N.T.). 

299 (1606). Ntboca pebbuginea, Gmelin. 

Faun, Brit. Ind,, Birds, IV, p. 460. 

1 have shot this species on the small tank at Mongnai. (H.N.T.). 

Family PoniciPEDiDiE. 

300 (1615). PODICIPES OBISTATUS, Linn. 

Faun. Brit. Ind., Birds, IV, p. 473. 

I once obtained a pair on the lnl5 lake, Fort Stedman, in December. 

*301 (1617). PoDioiPES ALBiPENNis, Sharpo. 

Faun. Brit. Ind,, Birds, IV, p. 475. 

Common. (H.N.T.). 

* This Dack ia nofi given in the Fann. Ind., Birds, but is mentioned in 
part ii, p. 148, of the aeoond part of Mr. Eugene W. Oatea* ** A Manual of the Game 
Birds of India” (1899), and is described in the Cat. Birds B. M., vol. xxvii, p. 211, • 
n. 18 (1896). Mr. Oates calls this species the Chinese Grey Duck, and proposes for 
it and for two other species the now generic name of Polionetta, It has been 
previously recorded from Indian limits from Kentung in the Shan States in the 
“Asian” Ifewspaper (lOth January, 1899), according to Mr. Oates. [En.]. 
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VII.— 0» the Form of Oormorani inhabiting the Orozette Islands.^Bg 
F. Finn, B.A., F.Z.S., Deputy Superintendent of the Indian Museum* 
(With exhibition of specimen.) 

[Beoeired 80th Hay s Bead 6th Jnne, 1900.] 

In the British Mnseum Catalogue of Birds, toI. xxvi, p. 394, 
Mr. W. R. Ogilvie-Grant refers the Cormorant of the Crozette Islands 
to Fhalcuyrocorax verrucosus, with a mark of doubt. It may tlierefore bo 
of interest to ornithologists to know that we have in the Indian 
Museum, among the specimens belonging to the Asiatic Society, 
the type of Blyth’s Hypoleucus melanogenis (sic), which came from 
the Crozettes, and was received in 1860 from the late Mr. E. L. 
Layard, on behalf of the Government Museum, Cajie Town, together 
with numerous skins of South African Mammals and Birds. As the 
reference, in J.A.S.B., vol. xxix, p. 101, has apparently been overlooked 
by the author of the Catalogue, I give it below in full : — “ * Hypoleucus 
MELANOOEN is, nobis, n,8. Very like H. varms (Gm., Ph. hypoleucos, 
Gould), of Australia, but distinguished by its black cheeks and crest- 
feathers If in. long. Wing 10| in. Tail 5 iu. Bill to forehead 2^^^ in. 
Foot 4 in. From the * Ci'ozettes.* 

The asterisk indicates that the species was now to the Asiatic 
Society’s collection. The skin was mounted, but has been long ago 
dismounted, and is now in a rather bad state. It bears part of a paper 
label with the name, locality, and reference to description in Blyth’s 
handwriting. A later label repeats the information, with tho addition 
of the donor’s name. 

On comparing the specimen in question with the excellent figures and 
descriptions of the Hypoleiictis group of Cormorants in the volume of the 
British Museum Catalogue above referred to, it is seen to be obviously 
most closely allied to Phalacrocorax albiventer and P. verrucosus, being 
generally purple-black above, glossed green on wings, and white below 
from chin to vent, and the feet having evidently been orange, not black 
as in P. varius, with which Blyth compared it. The chin-feathering 
extending barely before the gape, and tho black cheeks noticed by Blyth 
evidently ally it to the two first-named species ; and it further agrees 
with the former of these in the black not extending down the side of tho 
lower jaw, and in the possession of a moderate white alar bar ; the 
smaller dimensions, however, bring it nearer to P. verrucosus, with which 
it almost exactly agrees in this respect, and to this species I should be 
inclined to refer it, unless it be considered distinct, in which case tho 
Orozette Island Cormorant will stand as Phalacrocorax melanogenys 
(Blyth). 
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VIII. — On Two Bare Indian Pheasants, — By F. Finn, B.A., F*Z«S.| 

Deputy Superintendent of the Indian Museum^ and Lieotenant H. H. 

Turner. 

(Witli exLibition of specimens.) 

I, Received SObh Maj ; Bead 6th Jane, lOOO.) 

The Pheasants I am dealing with in the present brief paper were 
met with in the Chin Hills during the present year by Lieutenant H. H. 
Turner, wiio is responsible for the accompanying notes in brackets, and 
who submitted his specimens of the birds to me for identification, 

Phasianus humise. 

A typical male of this species, agreeing with the Manipur form, of 
which we have a specimen in the Museum, not with the nearly white- 
rnmped Ruby Mines race or species discriminated by me in J.A.S.B,, 
vol. Ixvi, pt. 2, p. 523, and since named by Mr. Oates (I6w, 1898, p. 124) 
Calophasis hurmannicus. 

[I had left my camp, which was pitched about six miles from Fort 
Vhite, on the evening of the 6th March, to go after some Hill Partridge, 
which one of my men had seen just below my camp ; not seeing any 
signs of them, I walked on for about a mile, and was returning along 
the road (the Fort White — Kalerayoroad), when glancing down the Tcliud 
I saw something grey disappearing in the long grass just below me. I 
immediately started to go after it, when I saw what appeared to me a 
light bine streak just disappearing. 1 immediately 6red, but it was 
with fiiint hopes that I walked up to the spot, as not only did 1 think 
the bird had disappeared before I shot, but I had just at the moment 
of shooting slipped. I was therefore very much delighted when I saw 
the blue streak tumbling down the khud below me. I immediately 
went after him and secured him ; as I was descending the original 
grey bird, which was evidently the female, got up and flew a short 
distance. I walked her up, and my dog again put her up ; unfortunately, 
owing to the thick jungle, I was unable to get a shot. Walking on, 
however, I put up another, whether a cock or hen I could not say, as 
it was already dusk. I flred, but the bird flew away, and although 1 
believe it dropped, I could not And it. These birds when 1 saw them 
were feeding amongst the dry leaves which littered the ground. 

The next evening 1 tried the upper side of the road^ and put 
several (four at least) of these same birds out of some long grass on 
a steep hill-side. 1 only managed to get one long shot, which was 
not successful. 1 again tiled the next morning, and was successful in 
bagging another ; my dog put it up on our right, and flying very 
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low tlimngli the bashes it crossed jast in front of me. Unfortanatelj 
the bird was not well skinned and 1 had to throw this specimen away.* 

The specimen that I have retained is a fall-grown cock ; the other 
one was a young cock without the long tail ; the plumage was otherwise 
identical with that of the other bird. The hill on which £ obtained 
these specimens was between 4000 and 5000 feet high, being one of 
the spurs of the Chin Hills running down into the Kale valley, and 
the birds were close to the Port Kalemyo — Port White road, just about 
at milestone 20. The latitude is approximately 23°, and the longitude 
approximately 94°.] 

Qennseus davisoni ? 

A pair of Kalij procured by Lieutenant Turner appear to come 
nearest to what Mr. W. 11. Ogilvie-Grant (Cat. B. M. Birds, vol. xxii, 
p. 304), and Dr. W. T. Blanford (Faun. Brit. Ind., Birds, vul. iv, 
p. 95), call by the above name. The male resembles that of Q. horsfieldi 
in size, and in form of tail, and possesses equally well-marked white 
bauds on the feathers of the lower back and rump. It differs, however, 
markedly in having the feathers of the upper surface behind the head, 
wings, and tail, all clearly though finely pencilled with white irregular 
lines, the line on the white-tipped back and rump feathers which 
precedes the white band at the tip being separated from it by a black 
space about equal in breadth to the band itself. A few of the feathers 
of the black under- surface arc similarly but less clearly peuoilled with 
white upon their outer webs. 

It is til us intermediate between O. horsfieldi and G, andersoni* 
(with the type of which I have compared it) but far more nearly 
approaches the former, not having the long carved tail and crest of 
the latter, and with the white pencillings much reduced in breadth 
and less regular. There is also no tendency to plain whiteness in the 
middle or to blackness in the outer tail-feathers, nil being equally 
black with white pencilling. It must also very closely resemble Mr. 
E. W. Oates* Q. williamd from the same district, (** The Game Birds of 
India,** vol. i, p. 342) ; but that bird has the light markings of the 
plumage buff and not white, except for the barring on the rump. It 
is quite different in ohamoter from the Asiatic Society’s specimens of 
foims intermediate between G, horsfieldi and G. Uneatus^ the white 
markings in these being blurred and indistinct. 

* I have dealt with the question of the type of 9. mdersoni of Messrs. Elliot, 
Blanford, and Ogilvie-Grant in the Tbie (1899, p. 381), and photographs of this are 
now in the British Museum. The Q. andersoni of Mr. Oates’ work is the G. davUoni 
of the ** Fauna” and the ” Catalogue.” ^ 

J. II. 19 
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The femule is like that of Q, horsfieldi, but paler and duller, and 
with the stippling of the plumage more distinct ; the black lateral 
tail-feathers also are pencilled with white, as in the male, but less 
regularly, and the pencilling tends to die out at the tips of the outer 
pairs. 

This sex also therefore appears to closely correspond with Mr. 
Oates* G, williamst, except again for the white pencilling, which also 
does not tend to disappear on the outermost feathers to the extent 
indicated b}^ Mr. Oates. The facial skin in both birds has evidently 
been red, and the bill and feet hom*coloured, as in Q. horsfieldi. 

This form is thus distinguishable from any as yet described, and, 
if it should be thought worthy of a name, might be called G. turneri^ 
after its discoverer ; but I am very much avei'so to giving names to 
these numerous and variable forms of Gennasiis^ and hence range it 
l>rovisionally under that subspecies of (7. liorsfieldi to which it bears 
the most resemblance. To G. lineatns I should say that it had no 
relationship, unless G. andersoni he indeed, as Dr. Blanford suggests, 
a cross between this species and G. nycthemertis. But without breeding 
together G. nycthemerus^ (7. horafieldt, and G, lineatus in confinement 
and noting the result, I do not see how the status of these numei*ous 
more or less pencilled forms of the genus is to be settled. The buff 
pencilling in some of the species described by Mr. Oates is peculiarly 
difficult to account for, except on the supposition that they are all 
really distinct, which seems to me most improbable a priori, 

[The two (cock and hen) Kalij were shot by me on the 15th 
March, 1900, on the road between Kalewa and Minza, Kalewa being an 
important village on the Chindwin from whence supplies are sent up to 
the Chin Hills ; Minza is a small village 20 miles or so to the south of 
Kalewa, the birds being shot about 12 miles from Kalewa. When first I 
saw them they were in the thick bushea on the bank of a small stream, 
but they immediately flew into the, bamboo jangle, and it was here that 
I shot them. I shot another the next morning close to the same spot, 
but my dog so spoilt the skin that I had to eat the bird instead of 
skinning it, and very excellent eating it was. 1 had already shot a hen 
of this species (I think tiiere is little doubt that it was the same, though 
rather darker than the female I mentioned above) at Yaeygo, a village 
in the Kale valley about 50 miles to the north. It was shot, however, 
at such close quarters that the skin was ruined. 

The latitude in which the above pair were found is approximately 
23°,’ and the longitude approximately 94° 30' ; the elevation was between 
600 and 800 feet.] 



1900.] F. Finn — Structure and Function of the Tracheal Bm®. W? 


TK,— Notes on the Structure and Function cf the Tracheal Bulb in male 
Anatidaa . — By F. Finn, B.A., F.Z.S., Beptity Superintendent of the 
Indian Miismm, 

[BeceiFod 30fcli May > Head 6th J one, 1900.] 

The peculiar bony, or bony and membranous, bulbs found ai the 
base of the trachea in so many males of the duck tribe, are well known 
to be confined to individuals of that family and sex alone. But, well 
known as the Anatidse are or should be, from the fact that so many 
species are shot for food or kept in captivity, thus making specimens 
easily available for dissection, this structure of the trachea does not 
appear to have been recorded in some even of the best known species, 
nor does its functional importance ever appear to have been fully 
realized. It is my purpose here to note briefly some specific peculiarities 
in the form of the organ which seem to have escaped the notice of 
naturalists, and to conclude with some observations on its presumable 
use. 


Netlopus coromandelianus. 

In wi'iting a popular series of articles iu the Asian newspaper 
in 1898-99, destined for sportsmen w'ho wished to identify the ducks 
they shot, 1 was careful to note the structure of the trachea in each 
species when I was able to give the information, in hopes of interesting 
my readers in this point. Thus I mentioned that the male of the above 
species was devoid of a tracheal bulb, a fact I had ascertained from my 
own examination of the tmehea of this bird. Dr. W. T. Blanford, in a 
letter to me on the subject, has informed me that this observation is 
new, and I am hence induced to record it here. I find, however, that 
Sir E. Newton (Zhi>, 1863, p. 459), says of Nettopus auritus^ “Unlike 
most other ducks, the trachea of the male in this species is of a very 
simple form, there being scarcely any enlargement whatever at the 
lower extremity.” It is possible, therefore, that the absence of a 
tracheal bulb may characterize the genus, as appears to be the case with 
Erismatura^ in which genus MacGillivmy, presumably referring to 
E. rubida, states that “ There is no expansion or tympanum, as in other 
ducks ” (Orn. Biogi\, vol. iv, 1838, p. 331, fide Beddai‘d, Structure and 
Glassification of Birds, p. 464, footnote). Pallas certainly states (2k>og. 
Boss. As., vol. ii, p. 285), that such a tympanum is absent in E, leuco- 
cephala, a fact which 1 have been able personally to verify (see tl.A.S.B., 
vol. Ixvi, pt. 2, p. 527). It would, however, be rash to assume that 
such deficiency of the tracheal bulb must necessarily apply to all the 
species of these genera,* since among the members of the genus 
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Otdemia^ 0. nigra alone is exceptional in having no difference of this kind 
between the ibexes. 


Aix gahricidata. 

Well-known as is the Mandarin dock, I have been unable to find 
any reference to a description of the tracheal structure of the male, and 
1 therefore venture to record that there exists in this sex of the species 
a large, rather flattened, thin- walled bony bulb of rounded outline, some- 
what resembling that of the Muscovy {Cairina moschatci), 

Cairina moschata x Anas hoschas. 

It may be of interest to note that the male hybrid between these 
two domestic ducks, judging from two specimens of each species and of 
the hybiid examined by me, agrees with the Mallard in the size and 
form of the tracheal bulb, but has this rather thinner-walled, thus 
approaching the structure of the very thin-walled bulb found in the 
Muscovy drake, the very flattened and expanded form of which is 
characteristic. 


Casarca rutUa. 

1 have been unable to discover any mention of the form of the male 
trachea in this species, and so was unable to give any account of it 
when writing the series above-mentioned. Since then, however, I have 
obtained a specimen, and find the bulb present and bony-walled, but 
very small, only about the size of a pea, thus differing very much from 
the great doable inflation found in Tadorna cornuia. 

Fdnction of the Tracheal Bulb in Drakes. 

There can be no doubt that the use of this peculiar structure is to 
modify the voice of the owner, as was pointed out, indeed, by Yarrell 
(“British Birds,” article Mallard) many years ago ; but the fact needs 
drawing attention to, as it has been doubted, for Coues (fide Dresser, 
“Birds of Europe,” article American Bittern) states that “The curious 
cartilaginous or osseous bulbs at the lower larynx of most Ducks seem to 
have no influence on the voice.” But nothing could be further from the 
truth* Tarrell (loc. cit^) approvingly quotes Gilbert White’s observation, 
on the sexual difference of voice in Ducks ; and careful study of the, 
living birds will show that in nearly every case where the tracheal 
enlargement exists in the male, he emits a correspondingly different 
note from the female — generally one of a weaker character, if not alwayi. 
The accompanying table will make this point clear* 
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With a bony bulb in trachea of male. 

Name. Voice of Male. Voice of Female. 

Carina moschata. A panting hiss. A sliarp quack. 

Aisc galericulata. A snorting whistle (tree® A/) A qnacking sneeze (atch!) 
Chenalopex eegyp- 

tiacus. A husky chatter. A harsh barking quack. 

Funetta falcata. A whistling cry like a A quack five times repeat- 
duckling’s. ed. 

Dafila acuta. A faint weak quack. A harsh single quack. 

With a partly hony^ partly membranous bulb in trachea of male, 

Ithodonessa cary- A melodious double call Not known ; but never 
ophyllacea. {wugh-ah !) gives the male note, while 

the drake often calls. 

Nyroca baeri, A faiqt low quack. A harsh croak (Jearr !) 

Nyroca africana. „ „ 

Merganser castor. A harsh croak (Icarr ! ) A short abrupt quack. 

Of course many more well-known cases could be given, but I have 
in the above table merely given some, which being impeifectly or not at 
all recorded, have attracted my special notice. Casarca rutila is an 
exception proving the rule, since in this bird the tracheal bulb of tlio 
male is, as above noted, singularly small, nnd there appears to be no 
difEerence between the voice of the sexes in consequence. Authors in 
describing the sexual difference in the voices of various Anatidm^ often 
speak as if the quack were common to both sexes, and another note 
peculiar to the male alone. At other times no sexual distinction in 
voice is mentioned, as in Hume’s account of the Pintail {Dafila acuta) 
“Game Birds of India,” vol. iii, p, 193). The same explanation will, I 
think, account for both errors, the birds having been studied from a 
distance when in docks, and the cries of the separate birds thus having 
been confused. With regard to our two domestic ducks {Anas hoschas 
and Cairina moschata) the drakes seem quite incapable of giving the 
duck’s note, and vice versd, and 1 think the same rule will be found to 
apply throughout. That i.h ere are certain species, like Nettopns coro^ 
mandclianus and (Edemia nigra, in which the male has no tracheal bulb 
and yet gives a different call from the female, in no way invalidates the 
importance of this structure in the others ; for the voices of male birds, 
in the Qallinse and Passeres for instance, often differ from those of 
females without any corresponding difference in anatomical structure. 
The tracheal bulb in the Anatidm, where found, merely, in my opinion, 
makes enoh difference necessary and permanent. 
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• X, — Note on Galinaga, an aberrant genus of Asiatic Butterflies, ^By 
Lionel de Xic^ville, F.E.S., C.M.Z.S., &c. 

[Received 5th June ; Bead 4fch July, 1900.] 

In the “ Memoirs and Proceedings of the Manohester Literary and 
Philosophical Society,’’ vol. xliii, part iv, n. IJ, pp. 1-23, pis. ir, 
V and vi (1899), appears a paper by Mr. John Watson entitled ** On 
Calinaga, the Single Genus of an aberrant Sub-Family of Butterflies,” 
in which he has brought together a mass of most interesting facts 
mostly based on his own original observations regarding these butteiRies. 
This paper should be carefully studied by everyone interested in the 
phytogeny of this anomalous genus. 

The following brief notes will shew the very vai'Icus positions in 
the natural order of Butterflies in which Calinaga has been placed by 
different writers : — 

Dr. F. Moore in 1857 when first describing the genus placed it in 
the subfamily Nymphaliit^ next following the genus Heslinay Westwood ; 
in 1865 he placed it at the end of the PapilionidsCy the Pieridee being 
retained as a distinct family ; in 1895 be replaced it in the family Nynu 
phalidsSy but proposed a new subfamily for it, the Calinayinmy which 
will follow the subfamily NymphaUnse. In 1861 Dr. C. Felder placed 
it in the family Nymphalinse after the genus Penthema, Doubleday. 
Mr. W. F. Kirby in 1871 placel the genus second in the subfamily 
PapilioninaSy but in 1877 be removed it to the Nymphalinse) in 189J» 
he stated that it belonged to the Nymphalidae. In 1872 Herr Gustav 
Weymer noted that Calinaga does not belong to the Paptlioninsey but to 
the Pierinte. In 1873 Mynheer P. C. T. Snellen placed Calinaga in the 
Nymphalinse. M. Charles Oberthiir in 1881 noted that the antennal 
characters of the genus place it between a genus of Pierinte {Leuconea) 
and a genus of Papilioninas (Parnasstus) . M. H. Lucas in 1884 placed 
it in the same position as M. Oberthiir in 1881. Dr. A. G. Butler iu 
1885 placed Calinaga in the Nymphalinse, but said that he had no doubt 
that its proper place is in the subfamily Satyrinse. In 1886 Dr. O. 
Staudinger placed the genus in the subfamily Nymphalinse, In 1886 
I placed it in the Nymphalinse wholly on account of the forelegs of the 
imago of the male being pectoral unfitted them for use in walking. At 
that date 1 had seen no female, the forelegs of which have since been 
found to be perfect but unfit for use in walking, being very small and 
pectoral as in the opposite sex. Dr. £. Schatz in 1887 placed Calinaga 
in the Diademen ” group, which is the fourth group iu his seventh 
family Nymphaliden.” For Diadema the genus Hypolimnas is intend- 
ed| as JHadema having been proposed in 1817 for a genus of Crustacea 
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cannot be used for tbe genus of Butterflies proposed by Boisduval in 
1832. In 1888 Mr. H. J. Elwes placed the genus in the NymphalvtuB, 
In 1892 Mr. J. H. Leech placed it in the NymphaUnse. In 1898 Dr. Karl 
Jordan placed the subfamily Oallinaginie [sic 1] in the family Nympfia* 
lidse. Lastly in 1899 Mr. John Watson noted that the genus has 
great similarity to the Papilionidae (subfamilies Fapilioninsd^ Parnassiime^ 
and Pierinss)) and to the NymplialiJse (subfamily Danalnse, but not to 
the subfamily which includes the genus jffypolymnaa*).** In writing to 
me on February 10th, 1900, Mr. Watson says that the genus “ Must be 
placed next to (not in) the Danainss.'* 

Mr. Watson notes that the egg as far as he has been able to study 
it with very insufficient and imperfect material, i.e., the broken upper 
portions of two eggs of Calinaga davidisy Obertliur,K)btained from the 
dried body of the female, shews that Calinaga is near to the Danainsej 
i.e., to the genera Hesiia and Danais, I have nothing to urge against 
tin’s conclusion, in fact I agree with it so far that I think it probable 
that Calinaga is allied to the aubgenns Bailena of the genua DanaU. 
The acquisition of a perfect freshly deposited egg would, I may nole, 
settle definitely at once and for ever the position of this anomalous 
genus. I may note that Mr. W. Doherty has pointed out that liadena 
nicoharica, Wood-Mason and doNioeville, has 16 vertical ribs on the egg, 
and that Padena vulgans, Butler, has from 14 to 16 vertical ribs, and 
25 cross-lines. When the egg of Calinaga is discovered it will be in- 
teresting to note if the vertical riba and cross lines agree with those of 
liadena, Mr. Doherty describes the eggs of the Vanainse as “ Much 
higher than wide, leathery, radiate, with numerous broad flattened libs 
and distinct cross-lines, reticulate over a small area at the apex.” The 
micropyle of the eggs of butterflies is of little or no value for classi- 
ficatory purposes. 

As regards the foreleg, which in the male is very hairy, imperfect, 
having but a single joint to the tarsus, while in the female it is perfect, 
having five tarsal joints, the terminal joint furnished with a pair of claws, 
a pair of paronychia, and a pul villas, Mr. Watson notes that the female 
of Calinaga Shews in its tarsal structure the most ancient type of leg 
of the whole of the Nymphalidfe'' I have examined the forelegs of both 
sexes of Oalinagay which I could not do in 1886 when I dealt w^ith the 
genus in the second vol. of “The Butterflies of India, Burmah and 
Ceylon,” as at that date I had seen no female, from which it is clear that 
the genus cannot be placed in M. Constant Bar’s gi*oup Tetrapoda, in which 
both sexes have the forefeet or tarsi imperfect, the Tetrapoda being 
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eqaivalenf; to tbe family Nymphalidaff, but that Caltnaga slioiild find a 
p^'e iu the Heteropoda^ wliicli bas the forefeet imperfeob in the male 
but perfect in tlie female, the Heteropoda being equivalent to the 
families Lemoniidne and Lycssnidm* But to place Calhvaga in either of 
those families on the structure of the forelegs only is obviously out of 
the question, as in every other respect the genus shews no relationship 
to those families. The forelegs of both sexes of Galinaga are highly 
specialised, and have lost all functional characters, being extremely 
small and quite unfitted for walking. This is a characteristic of the 
NymphaUdae, but the fact that the male has a nymphalid foreleg, while 
the female has in structure a foreleg, which, bat for its ridiculously 
small size unfitting it for use, would place the genus amongst the 
Lemoniidee^ Lyctenidao^ Papilionidas and Hesperiidse which have six fully 
developed ambulatory legs iu the female, removes the genus from any 
known family of butterflies as hitherto diagnosed, the structure of the 
forelegs having of recent years been largely used as a primary basis on 
which to divide the families. 

Galinaga has a prototype in the genus Psei^dergolis, usually also 
placed in the subfamily Nymphalinae^ but for which Dr. Karl Jordan 
has proposed the subfamily name Pseud ergolinaa^ the foreleg of the male 
of which has a single joint to the tarsus, the female having five tarsal 
joints, the terminal joint furnished with a pair of claws, a pulvillus, and 
bifid paroiJ 3 *chia. In both sexes in Pscudergolis the forelegs are very 
distinctly longer both actually and proportionally than in Galinaga (in 
while they are ridiculously short), but are still quite unfitted for walk- 
ing. PseudergoUs therefore is another genus that cai\ find no place as 
far as I can see in any existing family of butterflies as hitherto diagnosed. 
Its transformations (JP sender golis wedah^ Kollar) are known fortunately, 
and have been figured by me iu Journ. Bomb. Nat. Hist. Soc., vol. xi, 
p. 371, 11 . 83, pi. D, figs. 9a, 96, larva i 9c, 9d, 9e, 9/, puya (1898). 
The full grown larva reminds one somewhat of that of the genus 
Apatura {^Potamis, Hiibner, to follow Dr. F. Moore), subgenus Rohana, 
Moore, while the pupa is like that of the genus Athyma. Mr. Watson 
says that Pseudergolis ** In point of general resemblance and neuration 
is undoubtedly in the Precis and Junonia section of the Nymplialinae** 
Mr. W. Doherty, who first discovered the abnormality in the forelegs 
of the female, placed it in the Apaturidm^ “ Differing but little from its 
neighbours in other points [except the feet], if the feet offered really 
reliable characters'* (Journ. A.S.B., vol. lx, pt. 2, p. 32 (1891), 
Mr. Doberty placed Pseudergolis in his Junonia group, which embraced 
the genera Junonia, Precis, Pseudergolis and Rohana (Journ. A.S.B., 
vol. Iv, pt. 2, p. 123, n. 82 (1886). 
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With regard to the autennsB of Oahnoffa, Mr. Watson says that they 
are “ Similar ia general form io those of Danaia and Euplcaa^ and ut 
scaling are like those of the Faraasiinm'^ la my opinion the aatennse 
supei-ficially most nearly resemble those of the genus Luehdorfia of the 
Papilioniniet with which they agree very closely in length and shape. 
In Oalinaga they are too short and stont to agree well with the Danainae^ 
and too long to agree with Parnaaaius^ besides which the antennm of the 
latter genus are more abruptly clubbed than in Calinaga^ and the club 
is thicker. The structure of the legs and the neuration will, however, 
in my opinion, remove Oalinaga entirely from the Papilionidae. 

With regard to the basal cell of the hindwing in Oalinaga^ which 
is caused by the peculiar conformation of the costal, subcostal and 
median nervures together with another vein called by Mr. Watson the 
“ interno-cost;il nervule,” that writer sums up the evidence as regards 
Oalinaga that in formation it ia Similar to ParnassiHS^ and dissimilar 
to the Danain/e, and still less similar to the genus Hypolimnaa,** I have 
nothing to add to this. Tlie basal cell is found in the Danainae, 
Morpliinse^ Pieniw, and Papilioninae. 

As regards the general facies of Oalinaga I agree with Mr. Watson 
that it reminds one of the genus Aporia of the Pierinaa, still more so of 
some species of Parnaasitis^ but in ray opinion most of all to certain species 
of the subgenus Bndena of the Danaiim^ say Badena meganira, Godart, 
for the dark Oalinaga hnddha, Moore, and Badena Juventa^ Cramer, for 
the lighter Oalinaga davidisj Obertimr, and 0. cercyon, mihi. Neither 
of these species of Badena ^ however, occur whore the Calinagas aro 
found. The disposition and extent of tho markings of the two genera 
Badena and Oalinaga is very markedly similar. Oalinaga is almost 
unique in the heavily hairy, ferruginous clothing of the thorax of both 
sexes of all the known species, which strongly contrasts with the 
black abdomen, and this hairiness is characteristic of Parnaaaiua. The 
coloration feature of the thorax is also noticeable in Parnaaaitia citric 
naritta, Motschulsky, of which P. glacialUy Butler, is a synonym, but 
in the latter species the coloured hairy clothing of the thorax is of much 
loss extent, forming merely a collar, and is rather paler, more fulvous, 
in shade. I may note that the hairless, leatheiy abdomen of Oalinaga 
reminds one of that of the genus Danaia. 

' I can extend the geographical range of the genus Oalinaga con- 
siderably beyond that given by Mr. Watson, as it is found in the 
W estem as well as in the Eastern Himalayas, but it is a noticeable fact 
that as far as is at present known 0. hnddha oconrs in the Western 
Himalayas only in the Kulu Valley, near Dalbonsie, in Chnmba, at 
Murree, and possibly neap Mussoorie, there being an immense gap of 
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noarlj 600 miles before it is again met with in Sikkim in the Bastem 
Himnlajas ; while to the east 0. davidis, Oberthtir, occnrs in Centi*al as 
well as in Western China, while 0, sudasanna, Melvill, is found in Upper 
Burma and Upper Siam. 

Dr. George Wait obtained Calinaga hrahnia, Butler, which is a 
BTnonjm of C. buddha, Moore, Near Assam ’* according to Dr. Butler 
who described it, but Mr. J. H. Elwes has noted that the specimens 
wore probably collected in ihe Naga Hills on the marcli from Manipur 
to Kohinia. In Mr. Elwew* collection is a female s[>ecimen of 0, hnddha 
from Chumba in the Western Himalayas. 0. hnddha was originally de- 
scribed from N. India, presented by Onlonel Buckley, who collected 
largely in the neighbourhood of Mussoorie in the Western Himalayas, 
but no specinriens from the Miissoorie region have been obtained in recent 
years. Excepting Dr. Watt there is no European in India as far as I 
know who has seen a Calinaga alive except Mr. A. Grahame Young, 
who informs me that it is not very rare in the Kulii Valley, also in the 
Western Himalayas; that it frequents the banks of heavily wooded 
streams from 3,500 to under 6,000 feet elevation above the sea, never 
higher than that ; that it is purely a forest insect, never found amongst 
mere brushwood but always amongst trees; and occurs generally from 
about 25;.h March io 20th May. He notes that once, and once only, he 
saw three altogether, in July, 1872. It is very fond of settling on wot sand 
or gravel, when disturbed it flies off with a strong Papilio-Vike flight, 
and that it is very strong on the wing. Last year (1890), Mr. Young 
tells me that liis native collector reported that lie saw over twenty 
specimen.s, but caught only fiv^e. In Kulu it is very local, Mr. Young 
knows of two spots only where it occurs. 

In 1886 I noted that “ The species [of Calinaga] are pi’obably 
mimetic.’’ 1 think so still, and that they mimic species of Danais^ 
0. buddha^ 0. daoidis, and 0. cercyon mimicking D. linmiacc^ Cramer, 
C. sudassana mimicking D. sita, Kollnr ( = D. tytiat Gray), and C, Ihatso^ 
Oberthiir, possibly the same species ; the mimic and its model in all 
oases being found in the same locality. 

In conclusion I may note that tlic opinion I expressed in 1886 that 
“ The proper position of the genus is amongst the Nymplialidse^ though 
a knowledge of its transformations is necessary for determining its 
exact position in that family ” remains unaltered. Till its egg is pro- 
perly known (eggs extracted from the body of a long deceased specimen 
are not very .satisfactory, though very much better than nothing), and 
its larva and papa are discovered, especially the young larva on first 
emergence from ihe egg, the position of the genus must remain uncer* 
tain. It is not a liesperid, papilionid, lycaenid or lemoiiiidid, so mQ9t 
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come into the &mily Nymphalidss, Varions authors have placed it id 
the DanainsBt Satyrinae^ Nymphalinm^ Piermse^ and Papilioninse, Its 
most probable position is I think in the subfamily Danainm as Mn 
Watson states, and I would place it tentatively after Hestia and Ideopsis 
and before Danais^ next before the subgenus Eadena, If, however, the 
male has no extrusiblo tufts of hairs at the end of the abdomen as have 
all the Danainm, it cannot be placed in that subfamily. 1 think it 
probable that these tufts are absent. The structure of the forelegs of 
the female in correlation with that of the male removes the genera 
Calinaga and Pseudergolia from any hitherto known family of butterflies, 
if the sequence and definition of the rhopalooerous families is to be 
primarily based on the structure of the forelegs of the imago as has 
boon done of recent years. But 1 think these two genera must 
come into the existing families as aberrant genera, the genus Oalinaga 
amongst the Danaiwe an^ the genus Pseudergolia amongst the Nympha^ 
linsB. In all five species of Oalinaga are known. 1 have g^ven a list 
of them in Journ. A.S.B., vol. Ixvi, pt. 2, p. 551 (1897). 


XI. — Notes on birds collected in Kuniaon, — By Captain 
H. J. Walton, I.M.S. 

[Eeooired 6th Juno ; Bead 4th July, 1900.] 

The birds enumerated in the following list were collected by me in 
British Garhwal and the Almora district of Kumaon daring the months 
of April — July, 1899. 

The nature of the duty on which 1 was engaged rendered it neces- 
sary for mo to visit neaidy the whole of British Garhwal, and most of 
the district lying east of Almora almost to the boundary of Nepal. 
Unfortunately my camps had to be selected without any reference to 
their merits as collecting grounds, and, indeed, as 1 was travelling nearly 
every day, most of the birds were shot actually from the roads. 

Garhwal is a large district, extending far up into the Himalayas, 
bounded on the north by Thibet, on the west by Native Garhwal, and on 
the south and east by Kumaon. Although there are some very high 
peaks and mountain ranges, as a rule the valleys up which the roads 
run are rather low-lying, averaging about 6,000 feet, but varying from 
about 4,000 to 12,000 feet above sea-level. The sides of the valleys are 
almost everywhere covered with tree jungle, but from Chamoli to 
Toshimath, and again in the neighbourhood of the Mana and Nxti 
passes, the hillsides ore almost bare. In parts the jangle is very thick 
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indeed, and as it is precisely in snob places that many of the birds are 
met with, unless one has plenty of time at one's disposal, one is sure to 
overlook a great many species. The Garhwalis do not seem to take 
much interest in birds, and they are by no means skilful in marking 
down those that are shot. I lost a great many birds owing to the diffi* 
culty of finding them in thick undergrowth. 

The climate of Garhwal, in summer, presents great and sudden 
variations. As one marches along, it is often very cold on the higher 
roads, and then, after a steep descent into a low-lying valley, the heat 
becomes very trying. This, of course, is a good thing in one respect, 
as the birds met with necessarily vaiy very much, oven in the course of 
a single march. 

At the beginning of, April the weather was cold with a good deal 
of rain. The latter part of the month of May and the beginning of June 
were hot and fine* The rains began about the 10th of Jane, and soon 
became very heavy indeed. At the end of June and throughout July 
the birds were very silent : the jungles wei'e wet and slippery and full 
of small but voracious leeclies, and, consequently, not very attractive. 

Nearly all the birds were breeding at the time I visited Kumaon : 
I regret that 1 had too little time at my disposal to devote any attention 
to nests. The choice lay between birds and eggs, and I preferred the 
former. All the pheasants were breeding or preparing to breed, and 
had retired into the depths of the jungles, consequently 1 did not see 
very many. I was shown a breeding -place of the White-bellied or Snow- 
pigeon (fiolumha leuconota) at the lower end of the Mana pass, but on 
May 20th, the date of my visit, the eggs had not been laid. I hope to 
receive some from tho headman of the neighbouring village, later on. 
I also saw two breeding sites of the Alpine Swift (Oypselus meJba) in rocky 
precipices above the Alaknanda river, but they were quite inaccesBible. 

I left Naini Tal on April 9tb, and marching via Almora and 
Ranikhet, entered Garhwal on April 18tb. 1 went first to Kedarnatli, 

which is about 10,000 feet above sea-level in the north-west of the district. 
The roads were crowded with pilgiims on their way to the famous 
temple. These people come every year from all parts of India, most of 
them marching up the Ganges valley from Hurd war, as soon as the 
fair there is over. I mot pilgrims from Hyderabad (Deccan) and Quetta, 
^e pilgprimage season lasts for about six months, and one can only 
hope that the spiritual benefits received are at all in proportion to tho 
physical discomforts undergone by the pilgrims, many of them very old 
men and women. It was bitterly cold at Kedomath, and snowed bard 
the day 1 was there (May. 4th). 

. From Kedarnatli 1 went vU Ukhimath and Toshimath to the 
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Mana Pass, wldoh I reached on May 19th. By that date the weather 
was beginning to get much warmer, thougli the pass was not yet open^ 
Thence my route was to the Niti pass. On May 31st, two Thibetans, 
the first of the year, had just crossed the pass, but they i*eported that 
they had been much delayed on the road by heavy snow-drifts. From 
the Kiti pass 1 marched neatly due south, entering the Almora district 
on Jane 16tli. I proceeded to Pithoi*agarb, in the east of the disti-ict, 
and returned to Naini Tal on July 17th. 

The numbers and nomenclature adopted in the following list are 
those given by Messrs. Oates and Blanford in ** The Fauna of British 
India, Birds.” 

1. Corvus corax, — I did not see any Havens in Garhwal, but, 
according to native accounts, they visit the higher valleys in winter. 

4. Corvus mflcror%»cA«s.*— The Jangle- Crow is common in all the 
valleys, except the very highest. 

7. Corvus splendens, — The Indian House-Crow only occurs about 
the larger hill stations in Kumaon : 1 did not see any in Garhwal. 

12. Urocissa occipitalis. — The Red-billed Blue Magpie is very 
common, up to about 6,000 feet, wherever there is tree or bush jangle. 

13. Urocissa flavirostris, — Common at rather higher elevations 
than the last species. 

18, Dendrocitta himalayensis, — ^Very common : seen generally in 
small parties of from four to six. 

24. Garmlus lanceolatns.-^Common up to about 6,000 feet : this 
bird feeds a great deal on the ground. 

26. Garrtilus hispecularis. — Also common; occurs up to rather 
higher elevations than G, lanceolatus. 

29. Graculus eremila. — I did not see the Red-billed Chough below 
10,000 feet. It was common near Badriuatb, and the Mana pass. 
There were none at Kedarnath. 

30. Pyrrhocorax alpimis, — The yellow-billed Chough was very 
common, and very tame, about Malari, and at one or two other places 
in Garhwal. The birds flew about the camp in a very unconcerned way. 
They have a much softer note than the Red-billed Chough. 

31. Parus atriceps, — Common, at* moderate altitudes. 

34. Parus wonticola. — Very numerous. 

36. JEgithaliscus erythrocephalus. — Very common. 

42. Machlolophus xanthogenys, — I only saw the Yellow-cheeked 
Tit once — near Naini Tal. A small party were feeding in some low 
trees on the banks of a small stream. I shot one specimen, but although 
1 was constantly on the look-out for more, I did not see the bird again. 
I fancy, therefore, that it must be rather locally distiubuted in Kumaon. 
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44. Lophvphanes melanolophtis. — The Crested Black Tit is common 
t^roaghoat the district. 

69. Qarrtilax lemoloplitis , — Tolerably common in the lower hills. 

76. Oarrulax ulbignlaris. — The White-throated Laughing-Thrush 
is very common. One of its notes is n regular hiss — like a snake rather 
than a bird. It is an inquisitive bird, and as a rule not at all shy. 
My Scottish terrier was an object of great interest to this and other 
kinds of Laughing-Tlirushes. Though tliey never actually mobbed it, 
as Drongos and Mynas often do, they often followed the dog for some 
distance through the jungle. I saw about twenty birds of this species 
following a marten (Alustela Jlavigula) in the same way. 

82. Trochalopterum erythrocephalunt, — This is such a skulker that 
it appears to be much rarer than it probably is. The stomach of one 
I shot was full of small snails. 

90. Trochalopterum variegatum. — Fairly common. It has the usual 
habits of the Laughing-Thrushes ; is very noisy, and goes about in 
small troops among scattered bushes and thin jungle. 

99. Trochalopterum lineatum, — ^Very common indeed. It has a 
tri-syllabic call, preceded by a low trill : the latter is not heard, unless 
one is very close to the bird. 

125. Fomatorhinus rujtcollis. — ^Another inveterate skulker in thick 
undergrowth : I never saw more than three birds together. 

174. Stachyrhidopsis pyrrhops, — In thick jungle ; not often seen. 

187. Myiophoneus temmincki. — Common everywhere near running 
water, from the lowest valleys to above the snows. It is a thirsty bird, 
and very fond of bathing^ 

204. Idoptila capistrata. — The Black-headed Sibia is very common, 
especially on the edge of forest. It has a very loud, shrill song, which 
it sings perched upon some conspicuous branch. Besides this it has a 
variety of very harsh notes. Out of six specimens that I collected I 
find that the back and scapulars of one (a young male) are almost con- 
colorous with the lower plumage, which is much duller rufous than in 
the others. 

221, Siva cyanuroptera. — I saw and shot the Blue-winged Siva 
a few miles from Almora, where it was common. I did not notice it 
elsewhere. 

226. Zosterops palpehrosa. — 1 did not see this White-eye in 
Garhwal : it was common in parts of the Almora distinct. 

232. Ixulus Jlavicollis.—^A retiring bird, seen among thick under* 
growth, in tree jungle. 

249. Ohloropm hardwichiu — Not seen in Garhwal : locally common 
in the Almora district. 
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261, PsarogloBsa spiloptera, — Mr. Oates separates this bird from 
the Starlings, nnd he is no doubi: right« All the same its habits ane 
veiy like those of Mynas, except that it is never seen on the ground. 
It is very noisy and flies about in flocks. It has a very harsh ca11«note. 
A young bird had brownish irides. 

269. Hypsipetes psaroides. — Very common at moderate elevations. 
It has many different, mostly harsh, notes. One of them is like the 
“ mew ” of a young kitten. 

283. MolpciMeg infermedius, 

284. Molpastes leticogenys. — This nnd 3f. intermedins are the com- 
mon Bulbuls of Kumaon : they do not occur much above 6,000 feet. 

315, Sitta himalayensis. — Very common and generally distributed. 
It is a wondoi'ful tree climber, and progresses with equal ease, 
vertically, upwards, or downwards. 

316. Sitta ciniiamomeiventrts. — Replaces S. himalayensis at the 
lower elevations : very common at Naini Tal. 

325. Sitta frontalis, — 1 obtained only one specimen in the Almora 
district. 

328. Bicrurus longicaudatus, — The Ashy Drongo is veiy common 
throughout the district. The iris in young birds is dark brown. 

341. Gerthia himalayana, — Common eveiywhere. It has a rapidly 
repeated note, which is very loud for such a small bird. 

343. Gerthia nepalensis. — I obtained one specimen, n male, near 
Yoshimath, Garhwal, on June 6th, The testes were so large that it 
was probably breeding then. This Tree-Creeper does not appear to 
have beeii previously recorded west of Nepal. 

382. Franklinia gracilis. — Franklin’s Wren- Warbler was common 
at moderate elevations. 

405. Phylloscopns affinis. — Tickell’s Willow- Warbler was very com- 
mon and breeding in Garhwal, above 8,000 feet: it has a loud song. 

418. Phyllosccpus humii. — I am uncertain whether a Willow- Warbler 
that I obtained should be referred to P. sttperoiliosus or to P. humii : the 
coronal band is certainly quite distinct, and, therefore, according to 
The Fauna Brit. Ind., Birds,” vol. i, page 410, more resembles P. snper- 
^iliosus. On the other hand, the second primary is intermediate in 
length between the eighth and ninth, and the bird should therefore be 
P, humii (loc. cit., p. 411). According to the geographical distribution 
given by Mr. Oates, it is more likely to be P. humii. Even with the help 
of Mr. Brooks's paper in Str, Featli., vol. vii, on the subject, the 
identiBcation remains undecided in my mind, 

422. Acanthopneuste viridanus. — Common. 

428, Ac^nthopneuste occipitalis, — ^Another common species at rather 
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high elevations : evidently breeding at about 10,000 feet, at the end of 
Mhy. 

484. Oryptohpha xanthoschista. — Hodgson’s Grey-headed Fly- 
catcher-Warbler is common everywhere. 

458. Snya crinigera. — Common throughout the district. It has 
an agreeable, but weak song; also a “ chiff-chaff ’’-like call, repeated 
several times in quick succession. 

475. Lanins nigriceps, — Common in the east of the Almora district, 
especially about Pithoragarli ; not seen in Garhwal. 

476. Lanius erythronotus. — Common up to about 7,000 feet. 

495. Fericrocotiis brevirostris. — This was the only Miniret I saw ; it 
is generally distiibuted. 

505. Campophaga melanoschista, — I procured specimens and saw 
this bird almost throughout the whole district. 

518. Otiolus ktindoo. — Common in many of the lower valleys. 

538. Sturm'a malaharica, — I only saw this bird once; near Almora. 

549. Acridotheres irisiis. — Common in the Almora district: only 
noticed at Chamoli, in Garh-wal, where it was appni’ently breeding in 
holes ill the cliffs, in company with Oypselns melba and C. affinis. 

558. Hemichelidon sibirica, — I got some specimens near Niti, at 
about 10,000 feet ; I did not notice it elsewhere. 

568. Cyornis superciUaris, — Common. 

579. Stoparola melanops. — Very common at low elevations. 

592. Oulicicapa ceylonensis. — Common, 

595. Niltava macgrigorim, — The Small Niltave is met with among 
low thick undergrowth in the move open, low-lyir.g valleys of Garhwal. 

598. Terdphone paradtsi, — The “ Ribbon-bird ” is common in the 
lower parts of the district. 

603. Chelidorhynx hypoxanthum, — Common, especially in the higher 
forests. It has the habit of opening its tail out fan-wise, as it hops 
about bushes. 

608. Prat incola caprata, — Common. 

610. Pmtincola maura, — Common. 

615. Oreicola jerrea, — The Dark-grey Bush-Chat is mot with from 
the lowest valleys to nearly 11,000 feet. It was common, in May, about 
Niti, almost up to the snow line. 

630. Eenicurus maculatus . — Common on the lower streams and 
about small waterfalls. 1 saw a couple feeding in a flooded rice fleld at 
some distance from running water. It is rather shy and restless, and 
frequently perches on low bashes near the edge of a stream* The 
smallest brook suffices to attract this bird. By quietly approaching one 
of the many culverts that span small streams on the road between Naini 
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Tal and Almorsi one waa pretty sure to get a glittipde ot aForkiai! oir two. 

637. Mtcrociekla »cduhrl---l only saw the Little FbrkUil at onf 
place, near Kedariiath, where it was vety oomtnon. It has a short 
twittering song, which it sings in the intervals of seatMjhiiig under stones 
for food. It is reniai*kable to see snob a frail little bird standing 

knee deep ” in the most rapid toiTonts. 

638. 0himarrh(n-ni8 hucoeephalns ^ — Oommon throUghotit the Valleys 
of Garhwal : it was especially nnmerons about Eedamath and Badri- 
nath, in May. 

644. Uuticilla riifiventris . — This waS the only Redstart that 1 saw, 
and that only near the Niti Pass. In the plains of India, in the Cold 
weather, tliis is quite a tame, confiding bird, but I foupd it very wary in 
Garhwal, and had some difEtculty in pix>curing a specimen. This, a male, 
shot on May 31st, had very large testes, and if not already breeding, 
would certainly have done so very soon. I had a long but fruitless 
search for nests of this species. 

646. lihyacoi'nis fuliginosus . — Common about all the lower streams 
in Eumnon. 

651. Calliope pectoralh . — I saw this bird at Mana and Niti in May. 
It has a long and prett}’’, though weak song. All that I shot Were males. 
I noticed a plain-looking bird, perching on stones and low bushes, and 
rather shy ; it was quite a surprise to me, on shooting one, to see the 
bright crimson throat. 

654. lanthia rufilata . — I only got one specimen, a hen, in Garhwal, 
in June. 

663. Copsychus sattlaris . — Oommon at moderate elevations, through- 
out the whole of Kumaon. 

672. Hernia alhicincta.^Th^ White-oollared Ouzel is fairly com- 
mon in Garhwal. It frequents rather open forest. Both male and 
female have white tips, as well as white shafts, to the under tail eoTerts. 
The margin of the eyelids is bright yellow. 

676. Hernia boulboul , — A common forest bird. It is one of the 
best songsters I know, and its loud aud varied notes are a striking 
refutation of the old calnmtiy that Indian birds “don't sing.*’ It 
especially frequents the tops of high trees. 

677. Hernia atrignlaHs , — I only saw and obtained one specimen, 
at Dwarabath, Almora. It was feeding on wild cherries neai' the Dak 
Bungalow. 

678. Hernia uHicolor. — Tiokell’s Ouzel was not very common. I 
noted the following colours in a (7, shot on June 26tb, which, from the 
condition of its testes, must have been breeding- 

iris — Dark brown. 

J. II. 21 
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JBiU^-^Yellow tlironghout. 

Tarsi— -Greeni^-yellow ; feet, more yellow ; claws, yellowish-bomy. 

683* Oeocichla wardi , — Bather a retiring bird ; met with only in 
moderately open forest. 

690. Fetrophila erythrogastra , nearly so common, as P, cinolo’- 
rhyncha. . Bock-thrush ” seems an inappropriate name for this bird in 
the Himalayas. I generally saw it perched near the top of a high tree. 

691. Fetrophila einclorhyncha . — Very common at low elevations. 
The call-note is a single, rather loud whistle. The Blue-headed Bock- 
Thrush, like the last species, is often seen on high trees ; it goes about 
in small paa!*ties of three or four individuals. 

693. Petrophila cyamts , — Not very common, but still seen through- 
out most of the district. A male, shot near Niti, at about 10,200 feet, 
on May 30th, had tesles about the size of peas. 

695. Tttrdus viscivorus * — Common at high elevations in Garhwal, 
even above the snow. It is very pugnacious towards its own kind. I 
never heard it utter other than veiy loud, harsh notes. 

701. Oreocincla mollissinia . — This bird is distinctly rare in Garhwal. 
I obtained one specimen near Yoshimath, among snow drifts at an 
altitude of about 13,000 feet. 

704. Zoothera monticx)la , — I only met with the Large Brown Thrush 
in thick forest : it does not seem to be at all common. The claws of the 
anterior toes are white ; that of the posterior dusky. 

709. Oinclus asiaticus * — This was the only Dipper 1 obtained : it is 
very common. 

727. Uroloncha acuticauda, — Hodgson’s Mania is common in the 
lower valleys. 

735. Uroloncha punctulata . — Common in the same localities as the 
last species. 

746. Pyrrhula erythrocephala.’^-^VrequjdniB low ringall undergrowth 
in jungle ; not at all shy. 

755, Propasser pulchm*imus , — Very common about Mana and Niti, 
above 10,000 feet. It frequents low bushes, going about in considerable 
flocks. Although this is certainly a handsome bird, its specific name 
would be more appropriate to P. rhodochrous, which is a lovely bird in 
life. 

758. Propasser rhodochrous , — Only noticed about Badrinath (10,284 
feet). It was very common there in May; in the Mana and Niti dis- 
tricts it was replaced by the last species. 

761. Carpodaeus erythrinmr^ery common indeed in the lower 
9lDsy6* Oates range up to 10,000 feet, but I did not see it in 

abofe 7j^KX>,feet. 
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767. Carduelis caniceps. — I shot one, a d*, out of a large flock, 
perched on a high fir tree, near Niti, at over 10,000 feet : this was the 
only occasion on which 1 saw this species. 

771. Metoponia pnsilla , — A common, familiar bird near Niti. The 
birds were sitting about, like sparrows, on the house tops of the Tillage 
of Bampa, in May. Like sparrows, too, they roosted at night in large 
numbers on one or two particular trees, with the same noisy twittering 
as each batch of new-comers arrived and settled down for the xdght. 
The reproductive organs were in an advanced stage of development, and 
the bird must, I think, nest in the neighbourhood. The forehead and 
anterior portion of the crown are rather orange than crimson in my 
specimens. 

772. HypacanihiB spinoidea. — Common, up to 10,000 feet*. It occurred 
in very large flocks at Ramni, in June (9,000 feet). 

776. Passer domesttehs . — Common about the hill stations and lower 
valleys. Yoshimath (6,000 feet) was the highest place in Garhwal 
where it was common. 

780. Passer cinnamomeus . — This is the common Jungle- Sparrow in 
Kumaon : it is also found round the higher villages. Oates gives its 
range up to 7,000 feet, but I obtained specimens at Dungari, Garhwal, 
at well over 10,000 feet. 

790. Emheriza fucata . — The Grey-headed Bunting is common 
throughout Garhwal. 

794. Emheriza stracheyi . — Common up to 11,000 feet. It has a 
very soft, sibilant call-note \ besides this, there is a long, disconnected 
sort of song. 

803. Mehphus melamcterus, — Common. 

818. Eirundo smUhiL — The Wire-tailed Swallow is generally dis- 
tributed throughout the lower valleys. 

822, Eirundo nepaleiisis, — Common. 

826. Motadlla alba . — I shot a male, in full summer plumage, at 
Trijugi Narayan, Garhwal, on May 2nd. The testes were very small. 

830. Moiacilla hodgsoni . — Common towards the end of May, near 
Niti. It was very tame, and seems less restless than most Wagtails. 
I think that this species must breed in Garhwal, as the reproductive 
organs of those I shot were all fully developed. I was unable, however, 
to And any nests. 

831. Motadlla maderaspatensis ^ — The only place at which I saw 
and procured the Large Pied Wagtail was at Bageswar, to the east of 
Almora. It was very common about the river there. 

832. Motadlla melanope * — Common and probably breeding in the 
higher ranges. Reproductive organs very large in May and Jana 
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Anihus trivialis * — I procured several specimens in ApiHil, but 
^id BOit see tbe bird latco:' in the summer. 

841. Anthus ma<mlatu8,--l shot some of this species at lO^ODO feet 
at the end of Maj. The se^^nal oi’gans were still very small. 

844- Antim simiZu.— Not very common, and only seen at low 
eleviitk>ni« 

847- A'l^bus rnfnlus, — Baijnath, in the Almora district, is the only 
jilaee where 1 obtained this bird. 

850. Anihns oosacstis.^Cammoii on bare ground, at elevations of 
IQ^OOOfeet and over. The day that 1 visited Kedarnath (May 4tli) 
Modgson’s Pipit was in gi*eat force on the plain below the temple. It 
was a bitterly cold day and snowing hard, bat the birds seemed quite 
ebeerfub Its habits seem to bo very similar to those of A.^ratensis: 
it sings both on the wing and also when perched on some low bush or 
stone. 

853- Oreocorys sylvanus.—Th^ Upland Pipit is common on bare 
bill sides at moderate elevations. It has a very shrill call of two notes, 
frequently repeated, and sQars> like a lark, to a height of twenty or 
thirty feet. 

888.. AEthopyga gouldm.-^Th\A Sat>-bii*d was locally common, above 
7,000 feet. At certain places, on a fine sunny day, one would notice 
nnmbers Sitting about. On dull, overcast days one scarcely ever sees them. 

890. ^thopyga eaturata , — Rather less common than the preceding 
species. 

943. Qednui gquamattts. — Y ery common in all well* wooded parts. 
1 shot one specimen at above 11,000 feet. Like all the genus, it feeds 
a great deal on the ground. Small black ante are a very favourite food ; 
the WaadfMicker stands by the side of the ants’ ruu, and picks them ofE 
as they come along. The bird alse diligently hunts the rhododendrons. 

950. Oecinus occipitalis^-^Met. with at ^moderate elevations, but it 
is, 1 ikivky nmk^ vwj common. 

951. Osciima, chiorolopkue . — 1 only obtoiued one specimen in 
Qarhwal of this species. 

9d(k UypopicuB kyperylhrus.^Ywj common indeed throughout 
the entire district, wbet^ver theiw are t;^eS;. It has a very loud, harsh 
aiid tape the trees rapidly* making a loud rattle. Tlie bill is 
pale yellow beneath. 

931; Peudrofiopme himaiayemisi.'-^Thn Western Himalayan Pied 
WoodpedEer is also very cozamm. It has a loud clucking” note, and 
seems partial to very rotten, trees ; it feeds a great deal on the grounds 
aurweps^^Fairly common at moderate eleva- 
tions. 



1900.] H. J. Waltaa^iTo^ea m birds coSiec/ej iti Rmiaon^ 

974, lyngipicus pyginmis, — I only procnred this bird onoe> near 
Almora. 

992. Chrysocolaptes guUicf^istatiis, — Tickell’s Golden-backed Wood- 
pecker is not uncommon in tbe lower valleys of the eastern part of the 
Almora Division : 1 did not see it in Garhwal. 

1006. Megnhsema marshallorum , — Very common all over Kumaon, 
up to about 8,000 feet. 1 found this Barbet very wary indeed, and it was 
by no means easy to procure specimens. To start with, it is rather difiBcult 
to locate the particular tree from which the noisy chorus is proceeding. 
The Barbets keep a sharp look-out, and most of my attempts at stalk- 
ing them ended in failure. However, the flocks Seem to be very regular 
in their movements, frequenting a given tree at almost exactly the same 
time every day, as long as the fmit on it lasts. 1 obtained several 
specimens by taking up a position under a tree a little before the time 
that 1 had seen the bird» the day before. They almost always kept the 
“ appointment,’’ and I got an easy shot. 

1012. Cyanopa asiattca. — Common in the low-lying valleys of the 
eastern part of Kumaon, 1 did not soe or hear the bird in Garhwal. 

1025. Eurystomus onentalis, — I got one specimen in Knmaon at 
an elevation of 4,000 feet. This was the only occasion on which 1 saw 
this bird. 

lost. Ceryle Inguhns, ^The Himalayan Pied Kingfisher is common 
at moderate altitudes. It wanders about a good deal forsaking a stream 
as soon as the water gets at all thick. It is usually found in pairs 
and is rather wary. It perches indifferently on stones or branches. 

1035. Aloedo ispida, — Not at all uncommon on the lower streams, 
both ill Garhwal and in the Almora district. 1 only shot one specimen, 
at Bageswar. This, a male, has a shorter bill than my specimens from 
other parts of India, the distance from tbe gape being only l•7'^ 

1067. Upupa indicohr^ Common up to about 6000 feet. 

1068. Cypselna melhar-l saw two breeding places of the Alpine 
Swift in Garhwal; both on the Alaknanda river. They were quite 
inaccessible, being situated in high perpendicular cliffs at a considerable 
elevation above the river. 

1072. Oypaeltu leuconyx.-^Aii moderate elevations. This bird does 
not fly very fast, for a Swift. Two of my specimens, both hens, measure 
6’8" ; the wing of one being 6*5", and of the other 6;55", thus 
approaching the dimensions of 0. pacificus. The feet of both were 
pale coloured and tbe claws almost black. 

1073* Cypaelua affinia. — Not seen above about 6000 feet. 

10195. Oaprimulgus indicu$*^^hiB was the only Nightjar I 
obtained in Garbwal : it is conmoo* 
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1104. Cuculus eanoriis, — ^Very common. 

• 1105. Cuculus saiiiratus, — Also common. I often Leard the call 

of what I believed to be 0. poliocephalus, but I obtained no specimens. 

1107. Cuculus mkiopterus. — Very common. Its call notes are 
often heazd on moonlight nights. It has a harsh alarm note, like 
frequently repeated. 

1118. Coccystes jacohinus, — I shot one specimen, in the Almora 
district, at about 6000 feet, at the end of Jane. 

1141. Paleeomis scJiisticeps. — Very common indeed. I shot one 
bird in Garhwal, at 11,000 feet, in June. 

1160. Syrnium ifidranL 

1184. Glaucidiwn radiatum. — These were the only two Owls that 
I procured*, though 1 saw at least two other species that I was unable 
to identify. 

1193. Gyps himalayensis, — I saw this fine Vulture on several 
occasions. There were five or six sitting on the rocks above Bampa, 
near the Niti Pass. They were not at all shy and allowed me to ap- 
proach within thirty yards of them. 

1199. GypaHus harhatns. — The Lammergeyer is common, but the 
percentage of birds in fully adult plumage is very small. 

1217. Spilomis cheela, — The Crested Serpent-Eagle is common, 
near running water, up to 6000 feet. It is very tame and has a loud 
cry. 

1229. Milvus govinda, — The Common Pariah Kite is met with up 
to considerable elevations, wherever the country is open. I did not 
see M, melanotis, although constantly on the look out for it. 

1248. Accipiter virgatus. — Fairly common. 

1260. Falco suhbuteo. saw either this species or F. severus many 
times, but could not procure a specimen. 

1265. Tinnunculus alaudarius, — Very common. 

1283. Sphenocercus The Kokla Oroen Pigeon is very 

common. It has prolonged rather mournful notes, and a very swift and 
powerful flight. I saw one bird hanging almost head downwards from 
a slender branch, in a most un-pigeon-like attitude, as it attempted to 
reach some food* As I was within four yards of the bird, and watched 
it for some minutes, I am quite sure that I identified it correctly. 

1292« Oolumla iniermedta, — Common in cultivated districts, at 
moderate elevations. 

1294, Columha rupestris. — I only saw the Blue Hill Pigeon at 
Badrinath, Garhwal. A few were feeding in company with 0. leuconota, 
A hen bird, that I shot, had the irides orange, with a narrow inner 
circle of yellow. On May 20th| the ova were pf the sine df peas. 



U7 


1900.] H. J. VTalton — Notes on birds coUeoted in Kumaon. 

1296. Columha leueonota, — Yerj oommon at and above the snow- 
level, and not at all wild. They frequent the hill paths and the banks 
of streams, daring the middle of the day, in pairs, or parties of three 
or four individuals. In the morning and evening they assemble in 
flocks of twenty to sixty birds and feed in the fields. I saw one of their 
breeding places at Mann, at the foot of the pass, on May 20th. It 
was in a cliff about eighty feet high, overhanging a cascade. The 
natives told me that the Snow-Pigeon always builds rather low down, 
near the water, to avoid the Choughs, which mostly frequent the 
higher parts of the cliff. I do not think that there were any eggs 
laid on the date of my visit, but I saw one bird carrying bnilding 
materials to a ledge in the rock, and many coui'ting, tlie males behaving 
just like domestic pigeons. I also saw one pair in coitu. 

1297. Dendrotreron liodgsonL — I Saw this very handsome Wood 
Pigeon on several occasions, during the month of May, at about 7000 
feet. Blanford says about this bird : — “ A shy bird, usually seen in 
small fiocks slmougst the pine forests.** I shot a pair at Gorikund, near 
Kedarnath, on May 2nd. They were feeding on low bashes, about 
thirty yards from my tent, and about fifty yards from the village, 
which was crowded with noisy pilgrims. They did not seem to be at 
all sby. I shot the hen first; the cook flew away for a short distance, 
and returned almost at once to the spot from which he had been 
disturbed. The reproductive organs were well developed, and the birds 
must soon have bred. I could get no information from the natives 
about their nidification. The claws are very bright yellow — not “ pale 
yellow ** as stated by Jerdon. 

1306. Tnrlur ferrago. — The Indian Turtle Dove is common, and 
met with up to 10,000 feet. 

1307. Turtur suratensis. — Yevj common, up to ab4!mt 8000 feet. 

1310. Tiirtnr risonus. — Common at low elevations. 

1333. Oatreus wallichi . — I did not see the Cheer Pheasant myself, 
but 1 bought a skin said to have been obtained near Rnnikhet. 

1334. Pucrasia niaavlopha, — Met with singly or in pairs in many 
parts of the district. At the time of my visit to Kumaon, all the 
pheasants were breeding, and I disturbed them as little as possible. 

1336. Oenmeus albicristatus — Tory common. I saw a cock clap- 
ping bis witig.s and making a great demonstration in front of an 
apparently indifferent hen. 

1342. Lophophdrtts refulgens , — Tolerably plentiful, and very wary. 

1344. Tragopan saiyra , — I did not come across this pheasant, 

I bought a skin from a native. The bird was said to have be^ 
near the Pindari Glacier, 
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1372. Francolinns vulgaris. — Yetj common np to 7000. I heard 
cock calling at Bamni, Garhwal (about 9000 feet), just above the 
limit of cultivation. 

1462. Tetanus ochropus . — I shot a Green Sandpiper in summer 
plumage, and saw a few others, at Adabadri, Garhwal,' on April 20th. 
A few days later they disappeared. 


Xtl. — Novieije Indicea XVII* Borne new plants from Eastern India . — 

By D. Prain. 

[Received 11th Jane ; Bead 4th July, 1900.] 

In this paper are contained descriptions of twelve previously undes- 
cribed species of plants from the north-eastern frontiers of India. A 
considei'able number of these have been examined and compared at the 
Kew Herbarium by Sir George Xing, who has kindly undertaken, for 
some of them, the responsibility of joint authorship. The descriptions 
are, as usual, driwn up in such a way as to conform to the descriptions 
given in Sir J. D, Hooker’s Flora of British India, 

TILIACBM. 

1. Grbwia (Eugrewia) NAG ENSiUM Prain; shrubby, scabrous, 
ovate-lanceolate, acuminate, finely subequally sen^ate; cymes axillary, 
peduncled ; buds obovate, striate; drupe 2- or 1-lobed, subtesselately 
rugo.se with lenticular swellings, each crowned by a stellate hair. 

Assam ; Eastern Naga Hills at Narazu, J, W. Masters 1203! Teock 
Ghat near Tingali Bam, Brain's Collector 128 ! 262 ! Margarita, Brain's 
Collector / 

Young Bhoota Bcabrous with stellate hairs ; branches terete, sparsely stellately 
hairy. Leaves rather thick, 4'6 io. long, 2‘5 in. wide, base rounded, 8-nerved, central 
nerve wifch 8-4 pairs of slightly arching nerves, sparsely stellately hairy above, rather 
densely stellately hairy, especially in the nerves, beneath ; stipules subulate as long 
as the petioles. Cymes axillaiy, umbellate, few-flowered, peduncles *3>‘5 in. long, 
pedicels as long, in fruit elongate and reaching *6 in., bracts triangular-lanceolate, 
*2 in. long, stellate- hairy outside, striate within* Buds ‘26 in. long, *2 in. wide* 
Bepals *4 in. long, lanceolate. Petals linear, *8 in. long. Torus densely adpressed- 
Tusty-tomentose, *15 in. long, cylindrio. Drupe with 1 or 2 orbicular lobes, *3 in. 
long and broad and *25 in. thick. 

The Calcutta Native Collector describes the flowers as yellow. The leaves most 
nearly resemble those of the Burmese species G. microstemma ; the margins are, 
however, more finely toothed. The flowers are quite unlike those of G. mierostemsm 
and most closely resemble those of G. oppositifoliaf but the torus is very considerably 
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lo^drtfaan in that speoiea. The fruits affoAl the most distinctive cbamcter; tbe^r 
approaoh most nearly to, though they are still widely different from, thoseef Q.umhtl- 
Itfera Bedd. {Q, capitata Dalz«), next to which species the systematic position of tlfe 
present one is. 


OLAOINB.iE. 

2. Gomphandra serrata King ^ Prain ; leaves seri^ate, otate or 
ovate-lanceolate, cymes axillary or also from leaf-scars lower down, rattier 
longer than the petioles. 

Kacuin Hills ; Myitkyina, Frain'e Collector ! 

A small tree, everywhere glabrous. Leaves chartaoeons, glandular-serrate except 
at the cuneaic base, apex acute, nerves about 9 pairs, prominent beneath ; length 
usually about 6 in., breadth 2-3 in. ; petiole *5 in. Cymes finely pnberulobs. (Halyti 
minute, 4'-5-toothed. Corolla and stamens nob seen. Fruit *5 in. long, ovate, uarrCWefi 
gradually to an acute tip, dark-brown, smooth, crowned by the remains of the stigma, 
pericarp thin, firmly coriaceous, the Inner layer almost woody. Seed large, testa pale, 
thin. 

Very different from any of the other species of OomphaTidra either in Herb. 
Kew or Herb. Calcutta. 


COMBRETACE^. 

3. CoMBRETUM KACHINENSB King ^ Prain ; leaves ovate-lftnceo- 
late, caudate, glabrous above, finely rusty-pubesceiit beneath, only 
.subopposite ; flowers in axillary, simple or sparingly branched, almost 
spicate lax racemes ; calyx not constricted above the ovary, densely rusty 
outside, glabrous within. 

Kaguin Hills ; near Sima, Prain*s Collector ! 

A large scandent shrub, without thorns; branches densely rusty- pubesoent. 
Leaves subopposite, 8-9 in. long, ^25-8 in. wide, chartaoeons, caudate apex *5 -*75 
in. long, margin entire, base abruptly cuueate or almost rounded ; petiole densely 
rusty, *85 in. long, stipules subulate *26 in. long, subpersisteut. Racemes 8-4 in« 
long, branches if present few, 1-1*5 in. long, raohis densely rusty ; bracteoles minute, 
rusty. Flowers subsessile. Calye campauulate, 6-lobed, densely rusty externally 
throughout, *2 in. long, lobes ovate-acute, glabrous within. Fetala narrow obovate, 
exceeding the calyx, *15 in. long, glabrous. Stamens 10, those of the antipotaloua 
series with short but distinct filaments and lanceolate anthers, the others with 
short broad oblong anthers subsessile. Ovary sessile, quite glabrous, gradually 
narrowed into the glabrous simple style. 

A very distinct species unlike any of the 5-merons Indian species. Among 
Indian Comhreta it most resembles C. daeystaehywn Kurs, which has hoWever 
4-meroaB flowers. In foliage it very closely resembles Comhretum ferruginewm 
Schimper, from Abyssinia. " 

OBEAGEuE. 

4i« jAdMiNUM BXCELLENS King ^ Prain; glabrous ; leaves opposite 
pinttatbly 9-foliolate, less* often 5-foUo1ate or occasionally close to the 
J, lu 22 
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iniSorosceuce 3-foliolate, leaflets coiniate- or ovate-lanceolate, glalmius, 
aub-3-nerved ; cymes axillary Inx ; calyoc-fesih short ; corolla white, tube 
in. long. 

Kaghin Hills ; Shan Busti, Sadon, 6000 ft., Prain’s Collector ! 

An extensive climber. Terminal leaflet 2-2‘6 in. long, 'S-’TS in wide, lateral 
nearly as wide, nsnally 3, less often 2 pairs, only 1*26-1*6 in. long. Cymes lO-^lA* 
flowered, bracts subulate '2-*25 in. long, pedicels '5-1*25 in., slender. Calym glabrons, 
teeth subulate *1 in. long, as long as the tube. Corolla white, lobes elliptic, subacute, 
•5 in. long, 'SS-'S in. wide. Fruit not seen. 

Neither in the Kew Herbarium nor in that of Calcutta can we find anything 
like this very handsome Jasmine. The inflorescence reminds one most of that of 
J. dispermwn, when its cymes arc axillary, but the long slender pedicels, the esalyx, 
and the leaves are very different. The species comes nearest J. offifCi'nals Lion., but 
again the oalyx-teeth are different, being in our plant much shorter, while the cymes 
are axillary not terminal, and the pedicels are longer than in /. officinale, 

ASCLEPIADACB-®. 

5. Marsdenia (Bumarsdenia) leiocarpa King Prain ; quite 
glabron.s except the finely puberulous rachis and pedicels ; leaves ovate- 
lanceolate or ovate caudate-acuminate, base rounded or cuneate ; flawers 
in rather lax axillary racemes ; follicles quite glabrous. 

Kaghin Hills ; between Myitkynia and Sadon, Prain's Collector ! 

A large climber ; stem stout, smooth as are the branches, petioles and leaves on 
both surfaces from a very early stage ; the youngest leaves very finely deoiduously 
laxly puberulous. Leaves 3-6 in. by 1-3 in., nerves spreading, rather prominent 
beneath, 5-8 pairs, glandular above at the petiole ; petiole *75-l'25 in. long. 
Racemes 4-6 in. long, lower portion of axillary rachis 1-2 in. long, uniform and 
glabrous (peduncle-like), the rest puberulous, slightly zig-zag, with small tumid 
minutely scaly and pubescent nodes in the retiring angles, about *8 in. apart below, 
approximate above. Flowers at the nodes usually solitary, sometimes germinate, 
iterely more, on puberulous slender pedicels *25 in. long. Sepals suborbioular, nearly 
glabrous, with faintly hyaline margins. Corolla not seen. FollieleSy only one of a 
pair developed, when quite ripe 1*6 in. long, *15 in. in diam., lanceolate, rather 
abruptly narrowed at the base, coriaceous, quite glabrous in the very youngest 
stage. Sesds narrowly ovoid, *25 in. long. 

Very nearly related to if. tinctoria B. Br., and M, erioearpa Hook, f., but ex« 
tremely distinct on account of its much smaller, quite glabrous foUioles, aud smaller 
seeds. 

6. Ceropxoia kaghinbnsis Prain ; leaves slightly pabemloas above 
and on margins, glabrous glaucescent beneath, long petioled, ovate 
aenminate base rounded ; corollaAohes subspathulate half as long as idie 
slightly curved tube, their apices ciliate and connate so as to form a 
conical crown over the not greatly dilated throat; coronal lobes 10, 
triimgalar, ciliate^ less than half as long as the linear, slightly olayatOf 
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straight processes. C» pabescens Prain in Bec^ Bot, 8nrv* Ind. i, 2S2 
not of Watt. 

Kaghin HitLS ; Myitkjiua, Prain* a Collector' ! 

A slender climber with glabrous stems, branches, peduncles and pedicels. Leaver 
8-8 5 in. by 1’5-1*75 in. ; petioles ‘6-*75 in. Peduncles rather slender, as long as 
petioles, B-12-fld., pedicels '5-*6 in. slender. Oalpe-segments^danoeolate their tips 
pinkish, glabrous, '2 in. long. Corolla slightly carved, 1*25 in. long, base slightly 
inflated, upper third of tube somewhat abruptly funnel-shaped ; tube pale green 
with small purple spots in upper third and with pinkish lines below j lobes green' 
in lower, yellow in upper half and the margins there purple-oiliate. Follieleo slender, 
spreading horizontally, each 4 in. long, ‘25 in. in diam., greenish with irregular red 
streaks. Seeds about 20 in each follicle, narrow ovate, compressed, *4 in. long, 
*12 in. wide, coma white, nearly twice as long as seeds. 

Erroneously distributed iu 1898 under the name 0, pabescens, this is to be 
found in various collections. The species is perhaps most nearly related to 
C. Tkwaitesii Hook., from Oeyion, but is abundantly distinct. The present description 
is drawn np from living specimens which have flowered in the Royal Botanic 
Garden, Calcutta. 


ACANTHACEJE. 

7. Gymnostachyum (Cryptopbragmium) Listeki Prain; minutely 
puberulous j leaves large, fihort-petioled, oblanceolate ; panicles mostly 
lateral, many-flowered ; corolla *75 in. long. 

Ghitiagono ; Demagiri, iu rooky ploces, Lister J62 ! 

A small undershrub, uuder a foot high. Leaves attaining 8 iu. by 8 in., widest 
at the junction of the anterior and middle third, acute or acuminate, tapering 
gradually in the basal half to a petiole *5-*75 in. long, margins entire, veins slightly 
arched forward, 12-14 pairs, minutely puberulous on both snrfaces. Panicles chiefly 
from the axils of the lower leaves and the leaf-soars below these, l'5-2*6 in. long, 
branches subspioate ; flowers solitary or clnstered ; bracts small, linear. Sepals 
*2 in., linear. Corolla puberulous. Anthers linear- oblong. Capsule *6 in., very 
narrow, glabrate. Reeds ovoid, compressed. 

'Very closely related to Qymnostaehyum latifolium T. And. {Cryptophragmium 
latifolium Dalz.}, and with that species standing; as regards habit, rather distinctly 
apart from the other Indian Oymnostachya. It is, however, very distinct from 
Q. latifolium on account of its differently shaped leaves, its shorter flowers with 
different anthers, and its much smaller capsules. We are indebted to Mr* C. B. 
Clarke, for having very kindly compared our specimens with the material preserved 
in the Herbarium at Kew. 

8. Pesistbofhe tiONOiFOLiA King ^ Prain: leaves distiiiotlj 
pietioled, lanceolate, glabrous except for some adpressed hairs on midrib 
above and below ; bracts lanceolate, faintly puberulous ; corolla piuk, 
1'25 in. long. 

Kaghin Hills ; Sadou, Prain*s Collector I Eastajhn ]^aga Hjlls \ 
near Balijani PraiWs OoUyctor ! 
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Leaver 4-6 4a. long, *76-1 in. wide« margin andnlate, gradnaUy taperi^ from 
junction of middle and lower third to apex and to a slender petiolo *76 in. long } 
ft^phides very slender plentiful on both surfaces. Bracts *76 in. long, *26 in, wide, 
acute. Filaments sparsely pubescent ; anther-cells linear, one superposed for half 
its length. 

This is very like a plant at Kew from lehang, (Henry n. 4153) ns regards foliage, 
but the Ichang plnnt^has broader bracts than the Kachin one though it has a similar 
condensed infioresoence. Hypoestes salicifoUa O. Kuntze, represented at Kew by a 
flowerless scrap, named by its author, resembles our plant in leaves, infloresoeuoe 
aed bracts without however quite agreeing with it absolutely in these characters. 
Our plant has however the two*oelled anthers that distinguish Periatrophe from 
Hypoestes. Henry’s n. 4153 from lohaog, at Calcutta, differs considerably from our 
pleat. 


LABIATuE. 

9. Gomphostemma (Pogosiplion) tnopinatum Train; ascending^ 
leafy steme^ and flowering scapes distinct ; leaves distinctly petiole^ ; 
spikes erect, not inten'iipted oven at the base. 

Kachin Hills ; Langkon, 3000 ft. elev., Train* s Collector I 

Stems ascending, rooting below, 4.grooved, and with rounded angles, several 
from a woody rootstock with numerous tufted, woody, branching, slender roots $ 
about a foot high ; densely clothed with a close, ash-grey, stellate tomentum, inter- 
mixed with a copious pubescence of laxly spreading, long, white hairs. Leaves 4-6 
pairs, the lowest small, the pairs 8-4 in. apart; petioles 1-1*5 in. (occasionally about 
2 in.) long, pubescent like the stems but with fewer long, lax, white hairs in propor- 
tion to the stellate pubescence; lamina broadly ovate-aoute, 3-5 in, long by 1*75-3 
in. wide, the base of lower leaves slightly ouneate, of the upper rounded ; margin 
finely crenate except at the basal fifth ; nerves about 6 pairs, ascending ; upper sur- 
face finely velvety with a soft, ash-grey, stellate pnbescence interspersed with longer, 
simple, snbodpressed tomentum, under surface softly velvety with a felted, whitish - 
grey, stellate pubescence. Flowers densely whorled, in radical spikes 2 in. long, 
1*25 in. wide, on erect pedancles 8-6 in. long, with sometimes a pair of small foliaceous 
opposite bracts about *25 below the spike; peduncles with pubescence exactly as on 
the stem, but themselves terete and more slender ; floral bracts obovate, dentate, 
sparsely stellate-pubescent tinged with pink, the lowest *6 in. long, *26 in. wide. 
Calya wide-enmpanniate, glabrous within, tube rather closely stellate externally, 
limb with 5 equal, wide-triangular claret or purple lobes, sparsely stellafco on the 
atrongish central and weaker marginal nerves ; *5 in. long, *3 in. wide, the lobes 
*2 in. long ; bracteoles obovate-lanoeolate *2-*25 in. long, reddish. Corolla *75 in. long, 
upper lip subentire, lower B-lobed with slightly emarginate mid-lobo and inflated 
throat, apparently annulate within. Stamens exserted, filaments hirsute at their 
Ovary and style glabroua Nutlets usaally 4, sometimes 2-3, reddish, 
quite g^bcpnSt.'Vfoll very thickly ooriaoeous when dry. 

Only one of our Bpedmens had a few rather shrivelled corollas, from two of ‘ 
these, uDSoaked as carefully as possible, the above description is given. Tbeir 
colour is not particularly noted by the native collector, who simply remarks ’’ flowers 
red,” with r^erenCe doubtless to the purple or olaret-coloured oalya* Further 
examination of less advanced specimens will be required in order to ooafiem the. 
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existence of a distinct annulus. Its other characters however amply jhstify its 
title to specido rank. It is not very like any of the hitherto described Indian 
Ghmph&siemmnta* The fact that the flowers oconr on independent leafless Iriemi 
or scapes recalls the habit of G, chineme Oliv. and the fact that the calyx and less 
markedly the bracteoles are pnrple>colonred» recalls also 0* Curtisii, and O. pedvmavb^ 
latum which are the other members of the group PeduTiculata to which O. ehifcnse 
belongs. The general facies of the species nevertheless rather recalls the ^rohilina 
group of the § Pogoeiphon to which, from the presence of hairs within the corolla 
tube, it must necessarily be referred. If, however, we are right in supposing that 
these hairs form a distinct annulus, instead of being scattered as in the other 
Btrohiliiia^ it must be considered in this respect as linking that groop with the 
hitherto somewhat isolated O, Hemsleyanum. 

This is the second new species recorded since the publication by the writer in 
1891 of An account of the Genus Gomphoslemma (Ann. Boy* Bat. Gard., Calcutta, iih 
227, et seq.)* The other species, Gomphostemma furfuracea Hallier fil., has been very 
fully and accurately described and figured by its author, after comparison with the 
material in the Calcutta Herbarium, in Bull, de riier&ier Boissiet* vi. 351, 622 t. 9, 
f. 1 ar-o (1898). It is a speefes of § Eugomphostemmat group Meliasifolia, and as its 
bracts are not longer than the calyx it comes nearest to G. velutinum and G. Maatersii, 
The enter bracts are however in shape like those of O. ovatum and G. melissifolitMnt 
so that it stands, as its author has already indicated, intermediate between G. ovatum 
and Q. Mastersiu It is a native of Eastern Sumatra. 

Another point with reference to this genns may be noted in passing. In the 
account of the genus referred to above, the position of Gomphostemma Jlavescens 
Miq. was left doubtful. In the following year the writer was able to say that, 
judging from specimeus of the plant (Aulliocoma Zoll.) on which Miqnel’s 

species is based, kindly lent by Dr. Treub from the Buitenzorg Herbarium, this 
species was in reality Gymaria acuminata Dene. In 1895 the writer was afforded, 
though the kindness of M Drake del Castillo, on opportunity of examining the 
actual type specimen of A7il/iocomii /lacescena and of thus confirming the accatacy 
of the identification published in Annals of Botany vi. 214 (1892). 

CHLORANTHACE^. 

10. Chloranthus kacuinensis King ^ Prain ; leaves subsesflila, 
ovate, caudnte-acumiuate, margin finely gland-serrate except at the 
ciuieate base ; anthers 3, connate by tbeir connectire ^ spikes in termi- 
nal clusters. 

Kachin Hills; Shan Bnsti, Sadon, near water, Frain's Collector- ! 

An evergreen erect undershrub ; leaves glabrous, shining above, dull and finely 
pnbei'nlous on the nerves beneath, nerves about 10 pairs doubly inarched within tfaa 
ma^lni length 6-8 in., breadth 3-3'6 in., caudate apex '75-*l in, long ; petiole T in* 
long or 0. Spikes 3*5 in. long, 4r-6 together^ fascicled at the apex of the faranehee' 
among linear bracts, surrounded by 2 closely approximated, distiobous pairs of leaves. 

The leaves most resemble those of C. officinalis BI., but the fascicled instead of 
paniuled spikes at once distinguish it. The infloresoeuce is like that of C* nervosus 
Coll. A Hemsi., from'^the Shaii Plateau, which is however at once distinguished by 
its coarsely serrate, distinctly petioled and smaller leaves which are not caudate- 
acuminate at the apex. 
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LILIACB-iEJ. 

• 11. Smi LAX (Easmilaz) PoTTiKGEBt Pram; terete, smooth 

or with few minute black verruca ; leaves 6*8 in. by 4'5*5'5 in., ovate 
abruptly acuminate, the narrow tip *6 in. long, thinly subcoriaoeous or 
chartaceous, very dai*k green above, glauoesoent beneath, 5-costate from 
the slightly cordate base, petiole 1*5 in., the basal portion *6 in. long, 
nanowly sheathing ; ^peduncles solitary, axillary, 3*5*4 in. long, very 
slender, ligidly wiry, teiete, smooth, 25*30-flowered ; pedicels rigid, 
slender, grooved, *5**6 in. long. S. luacrophylla Prain in liec, Bot, Surv^ 
Ind. i, 275 {not of Boxh.). 

Kachin Hills; Myaungjong, Pottinger; near Sadon, Brain's 
Collector ! 

All aztensive climber j leaves somewhat shiniug above, with strong secondary 
reticulations ; between the main-nerves on both surfaces ; cirrhi-i slender, wiry, 4-5 in. 
long, springing from apex of sheathing part of petiole. Peduncle springing from a 
swelling ‘2 in. above the petiole, bracts 0, braoteoles at base of pedicels shortly 
oblong obtuse, pale-brown, palea-like, persistent, making a small globose bead *25 in. 
across. ^ flowers not seen. $ Perianth segments ovate obtnse nnder *2 in. long; 
staminodes 3, style short with 3 stout recurved stigmas. Fruit small '25 in. diam. 

A very distinct species coming nearest 8. ferox and its allies, but not very closely 
related to any hitherto described Indian species. 

AKOIDE^. 

J2. Ckyptocokynb Cuuddasiana Prain ; leaves linear-lauceolate ; 
tube of spathe narrow, longer than the limb, limb of Bpatbo lanceolate 
acute not twisted, distinctly rather distantly transversely plicate within. 

Kachim Hills ; Keju river, near Siuia, Prain^s Collector ! 

Tuberous, stoloniferous. Leaves 5-8 in. long, '25**3 in* wide, rather abruptly 
acute, lower fourth to third sheathing ; midrib distinct. Scape very short. Tabs of 
spathe 3 in. long, limb 1*25 in. long, lanceolate acuminate, purple within, with 
transverse folds, *1 in. apart, crossing its whole inner surface. 

A very distinct species, in habit much resembling a small form of 0* cUiatu 
Fisch., and in this respect unlike any other Indian species of the genus. Its spathe 
has, however, a limb that is rather longer and much narrower in proportion to the 
tube than that of C. eiliata^ while there are no fimbriss but, instead, there are 
numerous transverse rugae as in C. spiralis Fisch., which has however different 
leaves, a twisted limb to the spathe, with a tube much shorter than the limb. This 
species has been very kindly compared with the material preserved in Herb. Kew 
by Sir George King and Mr. N. Brown. 



1900.] D. Pram — A Ihi of the AHatk species of Ormosia. 176 

XIII. — A list of the Asiatic species of ORMOSU.—Bjy D, PftAiN, 
[Received Slat June ; Read 4th July, 1900.J 

On two previous occasions the writer has dealt with the genus 
Ormosia (N.O. Legumiiwsas) in the Society's JournaU The communica- 
tion of three new forms from the Kachin Hills representing at least 
two new species, and the presence of two apparently undescribed forms 
among Chinese collections, renders it advisible to provide the requisite 
specific descriptions. It may therefore be as well to give at the same 
time a key to all the known Asiatic species as a preliminary to an 
exhaustive monograph of the genus. 

According to Hooker and Jackson* the earliest name for tlie genus 
is TouLiCHiBA ® Adans, ; as however, the name Okmosia * Jacks, is in 
familiar use it is convenient to retain it. Other generic names have 
been from time to time applied to one or more species of Ormosia, 
These are Latia Hook." and Am.,* Ch^snolobium Miq.,* and, in the 
writer’s opinion, Arillaria Kurz.'^ To these Bentham has tentatively 
added Macbotropis DC.,* a genus founded by DeCandolle to include two 
plants from S. China and Cochin China that form the genus Anagyris 
Lour.* as opposed to the true Anagyris of Linnaeus. This tentative 
reduction has been formally accepted in the Index Kewensis but it is not 
acceptable to the writer because the keel, Loureiro tells us, is in his 
two species longer than the standard ; this is not the case in any known 
Ormosia and as neither of Loureiro’s plants are known to modern 
students it is better to keep Mactotropis separate. These objections, 
however, do not apply to the reduction of Macrotropis Miq. (not of 
In the first place Miquel in dealing with the two species which 
he referred to Macrotropis found it necessary to provide for their 
reception a new section Amacrotropisy characterised by having the 
standard as long as the other petals, that is lo say Miquel had to 
abandon the character that is most distinctive of the true Maerotropis 
before he could accommodate his two species in the genus. In the 
second place there are authentic examples of both Miquel’s plants in 
Herb. Calcutta and both are true Ormosias. 

1 J.A.6.B. Itvl. 2, 146 and 467 (1897). 

* Xndes Kewensis ii. 867. 

« Adans. Fam, ii. 226 (1762). 

* Jackson in Trans. Linn. doo. z. 860 (1811). 

2 Ho<dcer and Arnott^ Bot. Beech. Voy. 188, t. 88 (1833), 

2 Miquel, Flor. Ind. Bat. Bnppl. 308 (1860). 

7 Kars, J.A.S.B. xlii. 2. 70(1878). 

2 BeCandoUe, Prodr. ii. 98 (1826)4 

8 Loureiro, Flor. Oo6hin*Ohin. 260 (1790)* 

10 Miquel, Flor. lod. Bat. BuppU 294 (1860>. 
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ARTTiLARTA Ktirz, hns not been aooepted afl a valid genus by Baker * 
gr by the editors of the Index Kewansis. The species on which it is 
founded was treated by Hoxburgh,* who has left a coloured drawing of 
the plant in Herb. Calcutta, as a Sophora. Wight has reproduced this 
figure B and in discussing it has suggested that the plant is nearer to 
Ormosia than to Sophora but that, owing to its having a fieshy pod, it is 
perhaps a distinct genus. Tiiis genus be refrained from founding because 
the account given by Roxburgh of the arillas was not clear to him. 
Kurz has confirmed and amplified Roxburgh's account of the arillus 
and has therefore provided the generic description that Wight did not 
ventai*e to give. Tauberthas adopted Kurz’s genus, though his attitude 
may require to be discounted to some extent, for he at the same time 
retains among the Orniosias the species on which Arillaria is bused.* 
In spite of the views expressed by Wight, Kurz and Taubort the writer 
agrees with Baker and Baillon^ in thinking that the species may quite 
well be accomodated in Ormosia, though he nevertheless thinks the 
characters of the species ( Ormosia robusta) are such as to entitle it to 
the rank of a snbgenus. 

Bentham has, for convenience, divided the Brazilian species of the 
genus into two groups,^ Ooncolores or species with the leaflets glabrous 
to the naked eye on both sides except perhaps, the midrib, and with the 
leaves not much paler beneath than above, and Discolores with the leaves 
paler beneath and there manifestly puberulous silky or tomentose. Baker 
has also, in essence, adopted this method of subdividing the genus and 
Tanbert has even formally adopted Beiitham's groups as sections and 
applied them to the whole genns. This subdivision, however, does not 
always permit species that are naturally closely related to remain 
together and it is not improbable that a classification which depends 
more on the characters derived from frnit and seed and less on characters 
obtained from the shade of green and the degree of tomentum of the 
leaves will in future be found more satisfactory. 

Below a purely tentative scheme of classification is briefly 
sketched : — 

Pod with woody valves ; seeds scarlet with or without a black spot near the 

hilttiD not enveloped in an aril ; Sub-gen. Touuxcriba. 

LeafTaohis bearing at its tip the distal pair of leaflets as well as the terminal 
leaflet; Sect. Ghjbnolobiuu. 

1 Hooker, Flor. Brit. 7nd. it. 262 (1878). 

2 Boxburgh, Hortus Bengalensis 81 (1814). 

8 Wight, loones t. 246 (1840). 

4 Bugler Naturlioh. Pflanzenfam. xii. 3. 194 (1694). 

8 Baillon, Hist, des Plantes ii. 862 <1869). 

• Martius, Flora Brasil, XV, 1. 8X6 (4862). ‘ 
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liAnf-rfliChifi prolonpfed beyond tbo dicifcal pnir of leafletg to enpporfc the termi- 
nal one j Sect. OaiifoeiA proper. 

Pods with thickly woody valves not septate between the large seeds 
which are usually solitary ; Sub-sect. Macrodisca, 

Pods with thickly woody valves septate between the small seeds which 
are asually several ; Sub* sect. Layia, 

Pods with thinly woody valves and usually solitary always small seeds ; 
Sub-sect. Amacrotropia, 

Pod with fleshy valves; seeds black, enveloped in a fleshy arillos; Sub-gen. 
Arillabia. 

The Asiatic species of which safficiently complete material has 
been reported should be distributed as follows among these groups : — 

I. Toulichiba. 

1. Chjinolobium. 0. pachycarpa, O. t>enosa, O. decemjuga, O. sep- 

temjuga^ O. polita, 

2. Obmosia proper. 

( a) Macrodisca. 0. macrodisca, O. gracili% O. tmvancorica. 

(h) Layia. O. emarginato^ O, Henryi, O. inopinafa, O. lacen, 
O. glauca, 0, Balansae. 

(c ) Amncroti’opis. 0, microsperma^ O. parvi/olia^ O. sumatrann, 
O. yunnanensis. 

II. Abillaria. 0. robusta. 

The other species given in the subjoined key, which is more or less 
artificial, at all events in detail, are speoies of which the fruit is not 
yet known. In the account of Ormosia given in the Society’s Journal^ 
1897, a previously undescribed species was there named 0. nitida, 
Thevo is however, a prior O. nitida Vogel,* which stands good ; it has 
therefore been necessary* to rename the Malayan species. 

Key to the Asiatic species of Ormosia. 

Kreot trees ; — 

Pod with fleshy valves; seeds with complete arillus; 

leaflets glabrons beneath ... ... ... 1 , 

Pod with woody valves : — 

Seeds with a black adnate basal arillus, leaves minutely 
sparsely pubescent underneath : — 

Panicles fastigiate, flowers white ; pod 8 cm. wide ; 

seed 2*5 cm. loug ... ... ... 2. 

Panicles lax, flowers yellow ; pod 3 cm. wide ; seed 

2 cm« long ... ... ... ... 3. 

i^Linncea, xi, 405 (1837). 


rohuaia, 

macrodiaciu 

gracilie. 


J. II. -gs 
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Seeds with a aniform pink testa and no arillng : — 

Leaflets beneatli ^Ubroas or only downy along the 
midrib : — 

Leaflets 8-5 

Calyx glabrons ; leaflets oborate-oblong obtuse 

or emarginnie, base cuneate; stamens 9 ... 5. emarginaia. 

Calyx pubescent ; leaflets elliptic-oblong obtusely 

aonminate, base rounded ; stamens 5 ... 4. semicastratm. 

Leaflets 7*9 ; base rounded ; calyx pubescent : — 

Lesflets narrowly oblong ; raohis prolonged 
beyond distal pair of leaflets 
Leaflets dark green gradually narrowed to an 

aonte point ... ... ... 6. calaventis. 

Leaflets pale grey-green, caudate-acuminate : — 

Pod broadly oblong, 5-6 cm. long, 8*6 cm. wide, 

seeds large 2*5 cm. long ... ... 7. travancorica. 

Pod narrowly oblong, 6-7*5 cm. long, 3 cm. 

wide ; seeds small 1 cm. long ... 8. glatica. 

Ijeaflets broadly oblong, apex rounded or shortly 
abrnptly cuspidate ; mcbis bearing distal 
pair of leaflets, as well as the terminal leaflet, 
at its tip ... ... ... 18. pofitu. 

Leaflets beneath more or less persistently hirsute or 
velvety : — 

Leaflets with distinct petiolnles and the leaf-rachis 
prolonged beyond tlio distal pair of leaflets : — 

Pod large with thickly woody flattened valves ; 
pedicels long, f r<1 to quite as long as calyx . — 

Pods narrowly oblong, 6-7 cm. long, 2*25 cm. 

wide, seeds 1*25 cm. long or less 
* Leaflets 7-9, thickly coriaceous, glabrous 

above, densely velvety beneath ... 9. Henryi, 

Leaflets 15-17, cbartaoeons, deciduonsly 

pubernlons above, softly pnbosoent beneath 12. lama. 

Pods broadly oblong, 5-6 cm. long, 8'6 cm. 
wide ; seeds 1*6 cm, long or longer ; leaflets 
7-11, rarely 6 

Pod glabrous ; racemes even in fruit much 
shorter than the leaves 
Corolla pink, leaflets persistently pubescent 

beneath ... ... ... 10. inopinata. 

Corolla yellow, leaflets glabresoent with age 10b. inopinata 

VAB. duhia. 

Pod pubescent ; racemes iil fruit as long as 

the leaves ... ... ... 11. Balaneae, 

Pod Small with thinly woody convex valves, 1*6 
cm. wide ; pedicels less than half as long as 
oidyx I— 

Leaflets small, 6 cm. long or shorter) 9-13, 

.shortly aouminate ... ' ... 17« parvifoUu^ 
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Leaflets large, 10 om. long or longer : — 

Leaflets thinly pubescent beneatli ; panicles 
lax, bracts small t — 

Leaflets 7*0, rarely fl, ovate, obovute or 
elliptic, pale-green 

Leaflets 13, narrow oblong dark-green ... 
Leaflets densely pubescent beneath, dark- 
green 11*13 s panicles fastigiate, bracts 
conspicuous : — 

Pod glabrous 
Pod hirsute 

Leaflets with short petiolnles or subsessile, leaf-rachis 
bearing at its apex the distal pair of leaflets as* 
well as the terminal leaflet : * 

Pod with thinly woody valves, 2-2’5 cm. wide : — 
Leaflets 18-16^ ovate-acute 
Leaflets 19*21, lanceolate acuminate 
Pod with thickly woody valves, 3‘5 cm. wide $ leaflets 
ovate oblong : — 

Leaflets abruptly shortly cuspidate $ pod persis- 
tently woolly 

Leaflets obtuse or subobtuso ; pod glabrous 
Climber; leaves glabrous beneath, dark green 


14. mm<Urana, 

15. yunnanensia. 


16, microsperma-, 
16b. mierosperma 

VAE. lUdleyi. 


19. beptemjuga, 

20. decemjuga. 


21. paekycarpa, 

22. venosa. 

13. scandens. 


OEMOSIA JACKg. 

Subgoiius I. Arillaria Knrz (pro g^itere) Jo urn. As, Sac. Beny, 
zUi.2. 71. 

1. Ormosia robdsta Baker in Hook, fil, Flor: Brit. Ind. ii. 2o2 ( 1878) ; 
Tauh. in Engl. Naturl. Ffianzenfam iii. 194 ( 1894). O. floribnnda Wall. 
Cat. 5il37 (1832). Sophora robusta Eosib. HorL Beny. 31 (1814) j Wight 
leones t. 245 (1840). Arillaria robusta Kurz Journ. As. 8oc. Bmg. zlii. 2. 
71 (1873) and xlv. 2, 224 (1876) and For. Flor. Brit. Burma i. 334 
(1877) ; Tauh. in Engl. Naturl. Ffianzenfam: iii. 3. 196 (1894). 

Assam ; Brahmaputra Valley, near foot of Akba Hills, King's 
Collector I Silbet, Boschturgh (Jc. in Herb., Calcutta) I BeSilva {WaU Oat, 
5337 ) ! Chittagong ; Eodala Hill, King's Collector I Bgrma ; Amberst, 
Falconer ! Rangoon, JCurz ! Pegu Yomab, Kmz / 

Subgenus 2. Toulichiba Adans. (pro genere) Fam. ii. 326 (1763). 
§ Euormosia. Ormosia Jacks, (genus) Trans. Linn. 8oc. z. 360 
(18U). 

% Magbodisga. 

2. Ormosia macrodisca Baker in Hook. fil. Flor. Brit. Ind. ii. 253 
(1878) ; Prain, Joum, As. Soc. Beng. Izvi. 2. 148 and 467 (1897). 

Malatan Pbninsula ;• Malacca, Maingay ! Singapore, Eidiey ! 
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8. Ormosia gracilis Prain, Journ. As. Soc, Beng, Ixvi. 2. 148 and 

468 (1897). 

Malayan Peninsula ; Perak, Scortechini ! Kunstler ! W ray ! 

4. Orhosia semicastrata Hance, Journ. Bot. xx. 78 (1882) ; Forhes 
^ Hemsl. in Journ. Linn. 8oc. xxiii. 204 (1887), 

China ; Hongkong, Ford, fide Hance. 

This species is not yet represented in Herb. Calcutta. 

5. Obmobia emarginata Benth. in Hook. Kew. Journ. iv. 77 (1852), 
and F'lor. Hong^Kong. 96 (1861); Forhes Sr Henisl. in Journ. Linn. 
Soc. xxiii. 204 (1887). 

China ; Hongkong, Ford ! 

6. Ormosia calavensis Azaola in Blanco Flor. Filip, cd. 2, 230 
(1845); Vid. Sinops. t. 41, f. H(1883) and Rev. PI Vase. Filip. 113 
(1886). 

Philippines; Luzon, 1219 ! Alabat, Vidal \ 

Vidal y Soler suggests that this Is the same as Ormosia (Arillaria) rohusta^ but 
tbo suggestion can only be explained on the assumption that Sen. Vidal had no go^d 
specimens of O. rohusta before him. There are no fruits of this species in Herb. 
Calcutta; if their structure is like that of O. rohusta this species must be transferred 
to the subgenns Arillaria. 

7. Ormosia travancorica Bedd. Flor. Sylval. i. t. 45 (1869) ; Baker 
in Hook.fil. Flor. Brit. Ind. ii. 253 (1878). 

S. India ; S. Canara, Tinivelly, Travancore, B'iddome (Ic.) 

This speotes is only represented at Calcutta by Beddome’s figure. 

Latia Hook. ^ Arn. (pro genere) Bot. Beech. Voy. 183. t. 3rt 

(1833). 

8. Ormosia glauca Walt. Plant. As. Bar, ii. 23. t, 125 (1831) and 
Gat. 5338 (1832); Baker in Hook. fil. Flor. Brit. Ind.ii. 253 (1878) ; 
Gamble, Man. Ind. Timh. xvii. (1881) and Darjeel. List, Ed. 2. 30 (1896) ; 
Prain, Journ. As. 8oc. Beng. Ixvi. 2. 467 (1897). 

Nepal; Sonku, Wallich! Sikkim; Sivoke, 2600 ft., Gamble! 

9. Ormosia Henryi Prain ; leaflets 7-9, oblong, pale green, shortly 
stalked, thickly coriaceous, glabrous above, velvety beneath, pedicels as 
long as the calyx, pod narrow oblong, valves thick woody. 

China; Hupeh, Henry 7577! 

A tree, with tawny-velvety branches. Leaflets usually 7, oblong lanceolate, very 
firmly coriaoeons, 8-10 cm. long, 8-4'6 cm. wide, quite glabrous above, densely pale* 
bulE velvety beneath, apex acute, base rounded, veins 8-9 pairs slender, somewhat 
prominent beneath ; petiolules 5 mm. and main rachis 8-9 cm., closely shortly tawny 
pubescent. Flowers in axillary racemes 8-9 cm. long, tawny pubescent as are the 
pedicels 1‘25 era. long, bracts and braoteoles deciduous. Calyx campanulate 6 mm. 
long, silky. Corolla and Btamens not Been. Pod hard, thick, 5-7 cm. long, 2*5 cm. 
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ivide, the valves black, smooth externally, slightly swollen opposite the ripe seeds, 
very faintly ribbed alongside the upper suture, seeds 2*5, bright scarlet, small, 1 cm^ 
long, *75 cm. wide, *5 cm. tnick, separated by partitions of the tawny euberous 
oiidocarp in which they ai’e embedded, with no trace of arillus. 

Nearest O. qlauca Wall, but differing greatly in the velvety under*6urfnce of the 
leaves. 

10. Ormosia iNOviNATA Praia; leaflets 9, less often 1 1 or 7, rarely 
5, ovate acuminate, beneath softly closely tawny pubescent on the mid- 
rib and veins, olsowliere sparsely pubescent, leaf-rachis and bi'anchlets 
velvety, veins beneath prominent finely reticulate, large, distinctly 
stalked ; pedicels long ; pod compressed with thick woody valves. 

Var. tyfica ; corolla reddisli, leaflets persistently pubescent. 

Kachin Hills; Bansparao, near Radon, Prain's Oollector ! 

A large tree, with closely tsiwiiy- velvety sulcato branches. Leajlets rigidly 
subcoriacoons 16-16 cm. loiig, 5-6*6 cm. (the terminal leaflet sometimes 8 cm.) wide, 
above with midrib at first pubescent at length quite glabrous, rather pale-green 
shining, beneath persistently touieiitose but the tomentiim sparser with age, veins 
7-0 pairs prom incut beneath with a flue secondary retioulation visible also above 
ospeciall}’ on younger loaves, apex abruptly acuminate, base cuuente or rounded ; 
potiohilos 8 mm. and leaf-rachis 22 cm. long, closely velvety. Floivers Jn axillary 
racemes or few- branched paJiiclos 20 om. long closely velvety as are the pedicels 
6 mm. (in fruit over I cm.) long, bracts aiid bracteoles minute deciduous, velvety. 
Onhfji} campanulate 9 mm. long, closely velvety both externally and within, teeth 
wido-triungulfir rather longer than the tube. Corolla reddish, twice ns long ns 
calyx. Stamem usually 9, all fertile, anthers oblong versatile. Ovary shortly 
stipitate, glabrou.s except for a few hairs on the dorsal and rather more on the 
ventral suture ; style glabrous, filiform, tip ciroiiiate ; stigma oblique; ovules 4 or 3. 
Pod hard flattened, with woody valves, 6 cm. long, 3 cm. wide, 1*25 cm. thick, with 
faint depressions between the 3 or 4 seeds, obliquely ovate-oblong, with a distinct 
stipe 6 mm. long and minute tip nt apex of diagonal axis remote from stipe, ventral 
suture with proitiiiicnt parallel ridges 0 mm. apart projecting beyond level of line of 
dehiscence ; seeds ciuiiabar-red with a small white hilum and no arillus, ovate, 1*6 cm. 
long, 1 cm. across: sometimes slightly compressed and only 7 mm, thick. 

106. Var. dubia ; flowera yellow, leaves glabrescent with age on 
the under surface. 

Kachin Hills ; llomkatom, between Lnsliio and Sadon, Praifis 
Oollector ! 

A large tree, branchlets faintly sulcate. Leaflets rigidly subcoriaceous 6-10 
cm. long, 3-4*5 cm. wide, tiie terminal leaflet almost 5 cm. wide, light-green, glabrous 
shining above, pale beneath very sparsely persistently pubescent, veins 7^9 pairs 
prominent beneath ns is the fine secondary venation which is hardly visible above, 
apex acuminate, base cunoate or rounded; petiolules 6 mm. and leaf raebis 15 cm. 
long at first pubescent at length glabrous. Flowers in axillary racemes about 6 cm. 
long, raohis finely velvety as are the pedicels 6 mm. long not elongated in fruit. 
Calye campanulato closely velvety both externally and within ; teeth wide-triaugular, 
rather longer than the tabor Corolla yellowish white, twice as long os calyx. 
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StameJis and ovary as in 0. inopinata. Pod h&rd flattened, with woody FftWoe, 5ofn. 
limg, 8 oin. wide, 1'26 cm. tliick, somewliat swollen opposite the l-2seod8, ovate-aonto 
with distinct stipe 6 mm, long and a prominent tip at apex of vertical axis remote 
from stipe, ventral suture with blunt parallel ridges 6 mm. apart not projecting 
beyond level of lino of dohiscoiico ; seeds cinnabar-rod with a small white hilttm and 
uo arilins, 1’25 cm. long, 1 cm. across, 8 mm. thick. 

The foliage of the two trees here treated as varieties of one species is hardly 
distingnishablo and tlie structure of their flowers is identical. The Native Collector 
who has communicated the specimens of both states, however, that besides the 
differences in colour of petals and in shape of pods and seeds, tlie two trees as they 
grow look very different. If this should turn out to be the case it may be necessary 
to treat the variety here described as a distinct species, to be known as Onnosiu 
duhia, 

11. Orhoisia Balak^^ae Drake del Castillo, Jouru. de Botan. v. 215 
(1891). 

Tonkin ; near Ta-phap, in forests, Balansa 2178. 

This species is not yet represented in Herb. Calcutta. 

12. Ormosia laxa Train; leaflets 15, less often 17, lanceolate- 
acuminate, beneath and leaf-rachis and branclilets velvety, veins beneath 
incoiLspicuous, medium, distinctly sfea-lked j pedicels long. 

Kachin Hills; Shan Busti near Sadon, 5000 ft., PmtVs CWWor / 

A tree, with tuwny-velvety branches. Leaflets lanceolate, ohartaoeous, 6 cm. 
long, 2*5 cm. wide, at first finely deciduously puberulous above, densely softly tawny- 
velvety beneath, veins 5-6 pairs slender not prominent beneath, apex acuminate, 
tapering from the middle, baseounoate in the lower fourth ; petiolules 6 mm. and 
inaiu-rachis 20-25 cm. long, densely tawny-velvety. Flowers io axillary racemes or 
few-bronched panicles 8-12 cm. long, densely tawny-volvety as are the pedicels 
1*25-1 65 cm. long, bracts and bracteoles minute, deciduous, velvety. Calyx cam- 
panuUte densely tawny -velvety outside, finely pubescent within, 1 cm. long, teeth 
wide-triangular almost as long as tube. Corolla twice as long as calyx. Stamens 
usually 5 fertile exserted in the open flower, sometimes 6 or 7, rarely 8 fertile— if 5, 
0 or 7 fertile then with 8, 2, or 1 stamiuodos, always 2 stamens quite obsolete; 
anthers oblong, versatile. Ovary stipitate. silky with long tawny hairs especially 
on the sutures ; style glabrous filiform, tip oirciimate, stigma oblique ; ovules 7. Pod 
6-7 cm long, 2*5 cm. wide, the valves black, smooth externally , slightly swoUeii 
opposite the ripe seeds, very faintly ribbed alongside both sutures ; seeds 2-4, bright 
scarlet, 1 cm. long. 8 mm, wide. « mm. thick, separated by partitions of the pale 
woody endocarp in which they are embedded, with no arillus. 

This very distinct species cannot be confounded with any of the hitherto 

described Ormosias* 

13. Obmosu soandbns Prain, Jaurti. As. Soe. Beng. Ixvi. 2, 147 and 
467(1897). 

Malay AS Pen insula ; Perak, Kwnsfler ! 

This species ih diatinguWied from alUhe others by its climbing haWtj as iU 

n-uit is not yet known ita (weeise systematic pomtion oaonot be posiUrdy state^ 
It stem, however, as if it might prove to be a speoies ot | Uvia. It m*y 
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ultimately found ndviaible to subdivide § Layia into two groups ; those with thick- 
walled large pods going into one and those with thin-walled short pods being placed 
in the other. * 

AMACuoTBOPia Miq. (pro sectione) Flor. Ind. Bat, SnppL 294 

(1860). 

14. Ormosia sumatbana Prain^ Jonrn, As. 8oc. Beng. Ixvi. 2, 150 
and 469 (1897). Mnci’otropis sumatrana Miq. FUyr. hid. Bat. Suppl. 294 
(1860), 

Malay Archipelago ; Sumatra, Teysmann 3618 ! Forbes 2592 ! 2648 ! 
Malayan Peninsola ; Malacca^ Hohnherg ! 

15. Ormosia yunnanensis Prain ; leaflets 13, abort-stalked, peins 
beneath distinctly raised, pedicels shorter than the calyx, pod sub- 
compressed with til in valves, seed ovate; racemes in rather close 
panicles. 

China ; Yunnan, moantains in western Szemao, 5,000 ft. elev., 
Henry 11,967 ! 

A small tree 20 ft. high, with rasty-pabescent branches. Leafiets oblotig- 
lonoeolate, firmly coriaceous, 10 cm. long, 3 cm. wide, glabrous above softly sparsely 
pubescent with longish adpressed ash-grey hairs beneath, veins about 10 pairs 
slender bat prominent beneath, depressed above, secondary venation iudistinct 
beneath not visible above, apex acute with a short finely acnminate sab-mucronnlate 
tip, base shortly cuneate, petiolnles 3*6 mm. and main-rachis 16 cm. long, rusty- 
puboBceiit. Flmvern in axillary branched panicles 14 cm. long, rnsty-pnbesoent as 
are the pedicels 2 mm. long, bracts and bracteoles ovate, 2' 5 mm. long, 1*5 mm. wide, 
acnte, deciduous, rusty pubescent. Calyx oampannlate, rusty-pubesoent both outside 
mid inside, 8 mm. long, teeth triangnlar hardly as long as the tnbe. Corolla and 
Stamens not seen. Pod snbsessile, irregularly orbicnlar if l-seeded, oblong if 
2-Beeded, with a broadly triangular unilateral tip, 1*3 cm. wide, 2-3’ 26 cm. long, 
lineate between the seeds; valves thin, woody, rigid, black, glabrous, swollen 
opposite the seeds; seeds 1 or 2, bright scarlet, 8 mm. long, 6 mm. wide, 6 mm. 
thick, with white hilum and no arillus. 

This species is most nearly related to 0. sumati'ana ; its chief interest lies in 
its being the most northerly representative of the % Amacrotropis, all the other 
known members of which are Malayan, 

16. Ormosia microspebma BaA;er in Hooh.fil. Flor. Brit. Ind, ii. 253 
(1878); Prain^ Journ. As. Soc. Beng. Ixvi. 2, 151 and 468 (1897). 
O. coarctata [Benth. Mm.] ; JfiTnrx, Journ, As* Soc. Beng. xliL 2, 71 (1871) 
in partf not of Jacks. 

Malayan Peninsula; Malacca, Ch*iffith! Maingay ! Berry! Perak, 
Kunstler ! . 

165, Vab. Ridleyi Pram, Journ. As. Soc. Beng. 2. 150 and 469 
(1897). 

Malayan Peninsula ; Singapore, Ridley ! 

This variety ” is probably entitled to specific rank. 
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17. Obmosia pahvi KOLIA Baher in Hook. Jll. Flor. Brit, hid. ii. 258 
^1878); Prain, Jonrn. Afi. Soc, Beng, Ixvi. 2. 149 nnd 4d9 (1897). 
Macrotropis? baiicana Miq. Flor. hid. Bat. SuppL 295 (18G0). 

Malay Archipelago ; Borneo, Haviland 57 ! Bangka, Teysmanu 
3405 ! Maij^yan Peninsula ; Ship^apore, Ridley 5929 ! 8096 ! Pabaojar, 
Ridley 1267 ! 5013 ! Malacca, Grifith / Maingay ! Gnodenongh ! 

Besides being a very well characterisecl species ibis is much more widely 
distribuied than most of the Ornioauifi An authentic specimen of MiqneVs 
Macrotropis ? banca^m in Herb. Calcutba shows that ii is the same thing ns Baker’s 
Ormosia parvi/olia. If the rule tliat the oldest specific epithet must under all 
circumstances be conserred is to be rigidly applied, then Mr Baker’s name must be 
abandoned in favour of the name Ormosia bancana. 

§§ Ohjinolobium Miq. (pro geiiere) Flor. Lid. Bat SuppL 302 (1860), 

18. Ormosia polha Prain. O. niiida Prain. Journ. As. Soc. Beng. 
Ixvi. 2, 149 and 488 (1897) not of Vogel. 

Malayan Peninsula ; Pernk, Kunsiler ! 

When a description was given of this very distinct species the fact was over- 
looked that there is already an Ormosia nitida Vogel, from Brazil ; the name must 
therefore be replaced by nuuthei . This particular species is unlike the other 
Chfnnolnhia is having perfectly glabrous dark^gretuj shining leaves, and it moreover 
resembles the Malayan, as opposed to the Indo-Chinese Luyiie in liaving small pods. 
Tt also differs from the other GJuenoIobio in having Avell developed petiolnles. Its 
agreement with Chfruolohium lies in the ficb that the leaf rachis is not prolonged 
beyond the last pair of leaflets which are attached along with the terminal leaflet. 

19. Ormosia skptbmjuga Prain, Journ, As. Soc. Beng. ixvi. 2. 468 
(1897). O. iiOiWQtata Kurz, Jonrn. As. Soc. Beng. xlii. 2. 71 (1872) in 
part, not of Jacks. Chnenolobinm septemjiigum Miq Flor. Ind. Bat. 
SuppL 302 (1860). 

Malayan Archipelago ; Sumatra, Diepenhorst 2547 ! 

An authentic specimen of MiqueVs jjlant is preserved in the Oiiloutta Herbarium. 

20. Ormosia degemjuga Prain, Journ. As. Soc. Beng. Ixvi. 2, 468 
(1897). Chaenolobium decemjugum Miq. Mor. Ind. Bat. SuppL 302 
(1860). O. coavetata Kurz, Journ, As. Soc. Beng. xlii. 2, 71 (1872) in 
part, not of Jacks, 

Malayan Archipelago; Sumatra, 3715 ! 

An authentic specimen of MiqueVs plant is in Herb. Calcutta. This specimen 
shows, in my opinion, that Kurz was not justified in supposing that this is the same 
as Chenolobium septemjugum and that farther ho was not justified in believing that 
eiUkW this or 0. septemjugum is the same as Ormosia microsperma which he supposed 
to be the same thing as O. coarctata .lacks., a Guiana species. 

21. Ormosia paohycarpa Champ, ex Benth. in Hook, Kew. Journ. 
iv. 76 (1852) ; Benth., Flor, Hong Kong. 96 (1861); Forbes ^ Hemsl. 
in Journ, Linn. Soc. xxiii. 204 (1887). 

China ; Canton, Reeves, Hong-Kong, Lamont, Champion, Ford ! 
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Benfcham fitafcea that this species was found by Beeves at Canton as well as by 
various ooUeotors in Hon^-Kong. Uemsley, however, says that Reeves* specimens 
are without locality. This species is very closely .related to the next, though the 
two are nevertheless specifically quite distinct^ 

22» Ormosia venosa JDaher in Hooh. fit Fhr. Brit Ind, ii. 264 
(1878) ; Brain, Journ, As. 8oc, Beng, Ixvi. 2, 162 (1897 ). 

Malay Peninsula ; Malacca, MaUgay ! 

A very distinct species, the one to which it is most closely related being the 
preceding, which comes from a very remote locality. 

As regards distribution the most striking features connected with 
Ormosia are (1) the wide-spread occurrence of this genus throughout 
South Eastern Asia, from Hupeh in China to Bangka in the Malayan 
Archipelago, and from Travancore and Nepal to the Philippines : (2) the 
remarkably limited range of individual species with the ex0eption of 
O. parvifolui (0. hancana) which extends from the Malay Peninsula to 
Bangka and Borneo, and to a less extent of 0. sumatrana which occurs 
on both sides of the Straits of Malacca. 0. rohnsia also has a wider 
range than most of the species for it extends from the valley of Assam 
through Silhet and Chittagong to Pegu and Tenasserim. It is in- 
teresting, however, to note that very closely related species such as 
0. pachycarpa and 0. venosa, and again O, yunnanensis and 0. sumalrana, 
may occur iu widely separated localities. In the first instance one of 
the closely allied species is a native of Hong- Kong, the other is a native 
of Malacca the specific names of the other pair indicate their respective 
habitats. 

From the subjoined tabular statement it will be seen that of the 22 
species enumerated one is S. Indian ; one Himalayan ; two, biit one of 
these with two quite distinct varieties, occur iu the Kachin Hills ; five 
occur in China ; one in Tonkin ; one in the Philippines ; one in Borneo, 
though this species also occurs in Bangka and throughout the Malay 
Peninsula ; three in Sumatra, though one of these also occurs in Malacca ; 
and eight in the Malay Peninsnla, though one of these extends to Bangka 
and Borneo and another extends to Sumatra. The remaining species, 
which forms a very distinct snbgenns, is widely spread from Assam to 
Tenasserim in a region whei-e no other species ooenrs— region moreover 
which separates the two chief centres of the genus in South Eastern 
Asia, viz . : — the Kachin-S. China area, and the Malay Peninsula. It is 
farther worthy of remark that, so far, no species has heen recorded either 
from Java or from Ceylon. 


J. n, 24 
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Table of dtsirihtiUon of the BoutJfEastem^Asiatic species of Ormosia, 



0. travancorica 
0. glauoa 
0. loxa 
O. inopinata 
0. Henryi 
0. emargiDiata 
0. BetDioasiH 
0. pacliyoarpa 
O. yamtanenais 
0. BaJansae 
0. robusfca 
O. septemjaga 
0. dbcemjuga 
0. samatrana 
0. microflperma 
0. scandons 
0. polita 
0, gracilis 
O. maorodisca 
0. venosa 
O. par^ifolia 
0. calaycnsis 
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Philippines* 
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XIV « — The Food^plants of the Butterflies of the Kanara District of the 

Bombay Presidency^ with a Bevision of the Species of Butterflies there 

occurring. — By LicmiSL db NicIKtillb^ F.E.S., GpM.Z.S., &C. 

[Beoeired 28rd Jane s Bead 4tli Jolyi 1900.] 

In the Journal of the Bombay Natural History Society^ vol. v, 
pp. 260-278, 349-375, plates A, B, 0, D, E and F (1890), will be found 
a paper entitled Notes on the Larvae and Pupae of some of the 
Butterflies of the Bombay Presidency,” by J. Davidson, Bo. G.S., and 
£. H. Aitken. In the same Journal, voL x, pp. 237-259, 372-393, 568- 
584, vol. xi, pp. 22-63, plates I, II, III, IV, V, VI, VII, and VIII 
(1896-98), appears a paper, which is practically a continuation of the 
same subject, under the title The Butterflies of the North Ganara Dis- 
tinct of the Bombay Presidency,” by J. Davidson, T. B. Bell, and E. H. 
Aitken. The present paper is the third contribution to the subject, and 
is almost entirely based on the observations of Mr. T. B. D. Bell 
which have been placed at the disposal of the writer ; but all the infor- 
mation contained in the above-cited papers regarding food-plants has 
been herein incorporated as well. The object of the paper is to give all 
the known food-plants of the butterflies bred by the three writers above 
mentioned in a compact form, and at the same time to give a revised 
list of the butterflies of the District of Kanara. In the first list the food- 
plants are arranged in botanical order, the order adopted being that of 
<< The Flora of British India,” in seven volumes, by Sir J. D. Hooker 
(1872-1897). In the second list the butterflies found in the Kanara dis- 
trict are arranged in order, with the food-plants of the larvae given where 
known below each. Very large additions have been made to the known 
fpod-plants, nearly all of which have been discovered by Mr. Bell. It 
is probable that no single person has ever bred such a variety of 
^lecies of butterflies in one tropical locality as Mr. Bell has done. The 
omissions are very few, and these Mr. Bell is trying to supply. 
In the list of the butterflies it will be noticed the Aphnseus concanus^ 
Moore, which is a dry-season form of A. Miiioh HorsSeld, and Baoris 
philotas, de Nio5ville, which Mr. Bell considers to be a small variety 
of Baoids guttatus^ jBremer and Grey, caused by the larva having 
been starved, have been mnitted. Their names appeared on pp. 386, 
n. 119, and 47, n, 207 of the second papei* cited above ; while Nacaduha 
pluntbeomieans^ Wood-Mason and de Nio^ville, and N. airata^ Hors* 
field ; Sdtpe mooreif Watson, and H*. ceyhnica^ Mooi^,* Notoorypta 
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feisthamelii, Boisduval, and N. restricta, Moore, Lave been united, as 
piese pairs of names are considered by the writer to represent bat a 
single species in each instance. A considerable n amber of species of 
butterflies new to the lists have been added, bringing np the list from 
233 (which includes the flvc species mentioned above as now omitted) 
to 245 species occurring in the Kanara district. The nomenclature 
has been brought up to date, the reasons for changing the published 
names being given in all cases. The importance of the Lists of Food- 
plants here presented need hardly be pointed out. species of butter- 
fly can be said to be known otherwise than superficially by a study of 
its perfect or imago form alone ; much more than this is wanted ; its 
egg, larva in all stages, and pupa, should be studied, described, and if 
possible compared with the transformations of the allied species at 
all stages. In India, and probably in all tropical countries, seasonal 
dimorphism occurs to a very great and often unexpected extent, and this 
phenomenon can only be worked out fully by extensive breeding ex- 
periments at all seasons of the year, but more especially at the changes 
of the seasons, from dry to wet and from wet to dry. The lists here given 
will be of use not only to the student and collector of butterflies in the 
south-western littoral of India, but to students and collectors of butter- 
flies in iif 4 >st parts of India and to a less extent elsewhere, many of tho 
species enumerated being very widely spread. It will ev^n be of value 
as regards other species in the same genus or allied genera, as these 
allied species and genera will frequently be found to feed either on the 
same or on allied plants elsewhere. For breeding purposes a knowledge 
of the food-plant of the larva is half the battle, given a knowledge of that 
fact, success in breeding becomes almost a certainty. It is in many cases, 
pi'obably in most, only necessary to shut up tlie female of any given 
species of butterfly in as natural conditions as possible with its food- 
plant for it to lay eggs ; the rest requires only some care and attention. 
The writers of the series of papers on Kanarese butterflies have mainly 
relied on actually finding the larvae of the different species to breed 
them successfully, while the present writer has been successful chiefly 
in breeding from eggs laid by captured butterflies. To find the food- 
plant of any particular butterfly often entails much patient watching 
of the females when ovipositing. Mr. Bell has discovered the 
transformations of several species not hitherto desciibed by himself, 
Messrs. Davidson and Aitken. These new desenptions will be found 
when dealing with the butterflies of the Eanara district in the 
second list. 

< The larvm of all tho butterflies enumerated food on vegetable food, 
except that of SpaJgis epius, Westwood, which feeds on 0ijccid»‘, these 
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are irbite, fluffy, onieoiform insects oommorfy found on tlie young parte of 
many kinds of plants. They are often called ‘‘mealy-bugs" and, 
“ plantdice,” though the latter name is more properly applied to the 
Aphides* The larvea of many kinds of butterflies will, when they cannot 
get vegetable food, eat each other or soft newly-formed pupas. Mr. Bell 
has found that the greatest cannibals in this respect are the larves of 
certain Lycssnidast and the worst amongst these again are the laiwaa of 
Zesiue chryeomallue, Hubner, for these will at times, even when plenti- 
fully supplied with their proper vegetable food, eat any larvae which 
maybe in a fit state to be eaten, i.s., which are either on the point of 
casting their skins, have just cast them, or are just going to pupate. The 
lyo89nid larvae which are most addicted, after that of Z* ehrysomalius, to 
cannibalism, are those of the Amhlypodia and Tajuria groups, those of 
Arrhopdla and Rapala being nearly as bad. He has known one larva of 
Tajuria cippus^ Pabricius, to eat up over a dozen young ones of its own 
species. In Kashmir Mr. Bell bred a single imago of Hysudra aelira, 
Moore, from a larva which had been reared on tlie dead leaves and flowers 
of its food-plant, Indtgafet*a atropurpurea^ Hamilt. (]%tara] Order Legu^ 
minossEi), together with several newly-formed pupce of its own species. 
The imago was a very fine, large specimen) so that the insect diet 
evidently agreed with the larva. Mr. Bell particularly noted this fact, 
as in all his previous experience he had been led to the conclusion that 
a cannibal diet was bad for the stomachs of the larvsD practising the 
habit of eating up its fellows, as they, as a general rule, have not been 
healthy, and have died before pupating. The tendency to cannibalism 
is not confined to the LycsBmdas, hut exists also amongst the Fierinee ; the 
larvm of Appicu will eat each other and any other species of larva 
feeding on the same food-plant as themselves if forced to it by hunger. 
He has seen the larvm of Apptas lihythea^ Pabricius, and Appias taprohana^ 
Moore, eat freshly-formed pupm of their own species, ns well as larvso 
changing their skins, and also the laiwie and popaa of Leptosia xiphia, 
Pabricius. Some of the caterpillars of the Fanaines will, when food is 
not to be had, eat individuals of their own species. Mr. Bell has never 
known a larva to eat anotlier larva feeding on a food-plant of a species 
diffei*ent fi'om its own, so it is probable that all larva) taste strongly of 
the plant they feed on, and it is also pi*obable that cannibal larvse are 
hardly conscious that they are eating up each other, being only guided 
to their proper food 1 :^ the sense of taste, or possibly to a less extent by 
the sense of smell. None of the larv«e of the Satyrines^ JSlymntinesy 
AmathumneSf Aermtue, Nymphalxnse^ LibytheBineSt Nmieobiinee^ Papilio- 
fxinse, or Meaporiidee^ have been found by Mr. Bell to eat anything but 
vegetable food. All xhopalooeroas larva?, however, with but vezy lew 
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exoeptioiu, eat thw own caat-off akins while tbeae aro still soft and 
jnoist ; and the yOnng larvae on emerging from the egg will almost 
invariably under normal conditions make tbeir first meal off the empty 
egg-shelL Mr. Bell notes tliat all the butterfly larvae he has bredehange 
their skins five Umes from the time they leave the egg to the time they 
inrn to pnpae. 

As regards the larvee of the Lyceenidsey whether they are attended 
by ants or not, in may be noted that those which live in harmony 
with ants, and are probably largely dependant on tbeir well-being on 
ants, the presence of the particular species of ant that lives Kith 
any particular species of butterfly larva often fixes the choice of the 
butterfly laying her eggs on a particular plant or not. If the right 
plant has no ants, or the ants on that plant are not the light species, 
the butterfly will lay no eggs on that plant. Some larvm will certainly 
not live without the ants, and many larvae are extremely uncomfortable 
when brought up away from tbeir hosts or masters. In many cases it 
is just as important for breeding purposes to know the right species of 
ants as to know this light food-plant. In Kanara this is particularly no* 
ticeable in the cases of Oastalius anandoy de Nic^ville, Zesiua chryaomalluSy 
Htibner, Aphneetis lokita, Horsfleld, and Oatapmcilma elegauSy Dmce. 
(7. auanda is ** protected ” by ants of the genua Cremastogaster. On one 
occasion Mr. Bell was collecting larvas at Katgal, and the ants were 
principally on Zizyphus rugosa, Lamk. ( Natural Order Bhamneas) but were 
also swarming all over six or seven species of different trees all round, and 
on all of these trees there were larvm of C. ananda covered with ants 
and eating the leaves of the trees in all cases. Since then Mr. Bell 
has noticed the larva of 0. ananda eating the leaves of many different 
plants and always in company with the same species of ants. With 
regard to the Zesius, Aphnasua and Catapeecilma mentioned above, the female 
butterflies first look for the right species of ants, and the species of food- 
plant seems to be quite a secondary consideration, at any late to a con^ 
siderable extent. The larvss of Zesius may be found on very nearly any 
plant that harbours the large red ant, (Ecophylla smaragdinay Fabricius, 
so mnch so that Mr. Bell has often had a strong suspicion that the 
butterfly larvss will occasionally cat the ant larvie, although he lias not 
actually seen them do so. The larva of this butteiffy feeds on many 
species of plants not recorded in the lists, as Mr. Bell made no paiticular 
note of them, all these plants being affected by the large red' ants^ 
The larvm of Aphuseus and Gataposcilma are only found cm i^antu 
affected by ante of the genus Oremmtogaster. As regards the four 
specits of butterflies named above, the larvm ore often found in the 
ants’ nestSi and thdlr pupm also, but not mvsriably* 
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Ifr. B©11 has furnished me with the following detailed mfomution 
on the subject of Ijcasnid butterflies and ants 

1. Neopitliecops zalmora, Sutlei^. The larva but not the pupa is 
sometimes attended by ants, generally by a species of Pheidole, 

2. Oyanids Horsiield. The larva is always atteuded by 

small ants of the genus Oremaalogaaier^ but will live comfortably without 
them ; the pupa is not generally attended. 

3. Lymnesihea emolua, Godart. The laiTSs, which are greganouS) 
are always attended by the common and large fierce red ant, (Ecophyllta 
amaragdina^ E^abricius. 

4. Jamidea hochua^ Cramer. The larvea are sometimes attended 
by ants of the genus Cremaatogaater. 

5. Lampidea celenot Cramer. Sometimes attended by ants. 

6. Etichryaopa pandava^ Horsfield. Larva attended by ants 
generally. 

7. OaaiaHtis ananda, de Niceville. Larva and pupa always 
strongly attended by ants of the genus Cremaatogaater^ and will not 
live well without them. 

8. Polyommahia hoeticuay Linnteus. Larva sometimes attended 
by ants of the genus Cremaatogaater, 

9. S^rendra guercetorum, Hoore. The imago may often be seen 
settled on branches of trees and bushes swarming with ants of the 
genus Cremaatogaater^ and being caressed by them ; the larva is attended 
by the same ants. 

JO. Thadtilca viultioaMdata^ Moore. The larvfe and pupae are 
gregarious, and are sometimes attended by ants of the genus Oremaato* 
gaater, and by (Ecophylla amaragdina^ Fabricius. 

11. Ar^'hopala centaurttSp Fabricius. Both larva and pupa are 
always attended by (Ecophylla amaragdina^ Fabricius. 

12. Arrhopala amanteaf Hewitson. Both larva and pupa are 

always attended by (Ecophylla amaragditia, Fabiucius, 

13. Arrhopala canaraica^ Moore. Larva and pupa always attend^ 
by (Ecophylla amaragdina^ Fabricius, or by a small blackish ant. 

14. Arrhopala hazalaa^ Hewitson. Larva and pupa always 
attended by ants of the genus Oremaaitogaa;ter. 

15. Cimtia thetia^ Drury. Mr. Bell has found hundreds of the 
larvm of this species, but not one was attended by ants. No doubt the 
long ** bottle* brush V extrusible processes with which the larva is 
furnished are uasd to drive away ants as wrell as ichneumons. 

16. 2leaiua chi^aomallua^ Hubner. The larva is always attended 
by (Ecophylla amaragdi'oa^ Fabricius, and will not live well . without 
them. 
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IT. Aphtucus vitleanus, Fabrtoiaa. Larva and popa always 
attended by ants of the ^cnus Cremastogctster, 

18. AphnmuB lohita, Horsfield. Laiwa and pupa sometimes attended 
hy Wcophylla smaragdina, Fabrioiusi and always by ants of the genua 
Cremastogasier. 

19. Tajuna indra^ Mooi^e. Larva always attended by ants, but 
not to a very great extent. 

20. Tajuria cippas^ Fabricius. The larva is rarely attended by 
ants, although the female butterfly always lays her eggs on plants 
which are frequented by ants of the genns Gremastogaster, 

21. Oatapwcilma elegans, Druee. The larva and pupa are always 
attended by swarms of ants of the genus OrenmstogaBter, in fact they 
are found both in the permanent nests of those ants, and in small 
temporary nests formed by them on the branches, which latter are 
generally made to shelter scale insects. 

22. Deudorix epijarhas^ Moore. The larva is sometimes attended 
by ants of the genns Oremastogaster. 

23. Zinaspa todara, Moore. Larva si ways attended by (EcopUylla 
smaragdina, Fabricius, or ants of the genus Cremasfogaster^ and lives 
badly without them. 

21. RapaJa schistacea, Moore. The larva is desultorily attended 
by ants of the genus Cremastogasier. 

25. Rapala lanhana^ Moore. Larva always attended by (Ecophylla 
smaragdina, Fabricius, 

26. Virachola isocraies^ Fabricius. Ants are sometimes found in 
the fruits that contain lavvss of this buttei*fly, but do not seem to aotually 
attend them. 

27. Virachola perse^ Hewitson. The same remarks apply to this 
species as to the last. 

In many instances it will be found that the names of the plants 
given in the two lists below differ in spelling from that given in the 
two previously published papers on Kanarese butterflies. In the present 
paper all the names have been carefully revised, and the spelling herein 
given should be followed. It was not thought necessary also to draw 
paiticnlar attention to these variants, or to those cases in which the 
names of the butterflies were also incorrectly spelt. 

At tbe end of Parts 1 and II will be found lists of the food^ 
plants, and the butterflies whose larvae feed on them, of a flew 
butterflies discovered by Mr. Bell in the Western Himalayas and 
Kashmir, 
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PART 1. 

A List of the Food-plan ts arranged in the order of “ The Flora of 
British India ” on tohich the larvsa of the Butterflies of the Kanara District 
feed. 


Order IV. ANONACE^. 

!• Unona discolor, Vahl. 

Papilio agamemnon, Liniiaaus. 

2, Unona Lawii, Hook. f. and T. 

Papilio enrypyluB jasov^ Esper. 

Papilio antiphafes nhihiades^ Fabricins. 

.S. POLYALTHIA LONGIFOLIA, Bentli. and H. f.* The * debdar,* or 
‘ asoka.’ 

Papilio agamemnon, Linnieiis. 

4. Anona squamosa, Linn. The cnsfcard-apple. 

Virachola perse, Hewitson. 

Papilio agamemnon^ Linneeus. 

5. Anoka reticulata, Linn. 

Papilio agamemnon, Linnaans. 

6. Saccopetalum tomentosum. Hook. f. and T, 

Gharaxes imna, Butler. 

Papilio agamemnon, Linnoaus, 

Papilio eurypylus jason, Esper. 

Papilio noniius, Esper, 

Order XI. OAPPARIDEiE. 

7. CRATiEVA RBLIGIOSA, Forst. 

Leptosia xiphia, Fabricius. 

Hebomoia australis, Butler. 

Appias libythea, Fabricius. 

Appias taprobana, Moore. 

8. Gadaba iNDici) Lamk. 

Teracolus etriAa, Boisduval. 

* In the first Kanara paper (p. 263, ru 67) this plant is giren under its 
synonymio name Oualteria [reote 0uatteriaj longifolia, ^all. 

J, ii. 25 
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9. Gappabis Hetkeana, Wall. The plants o£ ibis genus ore gene- 
^*allj known as * capers.’' 

Lepto$ia xiphia^ Fabricius. 

Hebomoia australis, Butler. 

Nepheronia pingaea, Moore. 

Nepheronia hippia, Fabricius. 

Appias tvardii, Moore. 

Huphina remha^ Moore. 

10. Gappabis divaricata, Lamk. 

Belmois mesentina, Gramer. 

Jl. Gappabis Moonii, Wiglit. 

Jlehninoia australis, Butler. 

12. Gappabis sepiaria, Linn. 

Lepiosia xiphia, Fabricius, 

Teracolus eucharis, Fabricius. 

Jxias pyrene, Llnnseus. 

Txias mananne, Gramer. 

Hebomoia australis, Butler. 

Knphina nerissa, Fabncins. 

13. Gappabis hobrida, Linn. f. 

Leptosia xiphia, Fabricius. 

Nepheronia hippia, Fabricius. 

Appias libythea, Fabricius. 

Hnphina nerissa, Fabidcius. 

14. ? Gappabis tenbra, Dalz. 

Prioneris siia, Felder. 

Order XIIT. VIOLACE^’L 

15. Alsodeia zeylanica, Thwaites. 

Atella alcippe, Cramer. 

Order XIV. BIXINE^L 

16. FLACOURXIA MONTANA, Grail. 

Cupha placida, Moore. 

Atella phalantha, Drury. 

17. Htonocaepus WiGHTiANA, Blume. 

Ciirhochroa thuisj Fabricius. 
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Order XIX. POBtULAOEA\ 

16. PORTULACA OLEBACEA, LiflU. 

Hypolimnas holina, Linusdus. 

Hypolimnas misippiu^ LinnaBus. 

Order XXV. DIPTEROCARPB-ffl. 

10 . Hopea Wightia^a, Wall. 

Arrhopala centaur Fabrioius. 

Arrhopala amantea, Hewiteoa. 

Arrhopala canaraica, Moore. 

Arrhopala hazalua^ Hewitson. 

Bathinda amoTf Fabricins. 

« 

Order XXVI. MALVACE^. 

20. Thespesia Lampas, Dalz. and Oibs. 

Neptia kallaura^ Moore. 

Neptia jumbah, Moore. 

21. Kydia oaltcina, Roxb. 

Neptia jumhah, Moore. 

22. Bombaa malabaricum, DC. 

Neptia jumhah, Moore. 


Order XXVII. STERCULIACE^ 

23 . Helictebes Isoba, Linu. 

Neptia jumbah, Moore. 

Caprona ranaonnetii, Felder. 

24. Walthebia INDICA, Linn. 

Seeperia galba, Fabricius. 

Order XXVIII. TILIACE^. 

25. Grewia Micpocos, Linn. 

Neptia jumbah, Moore. 

Ooladenia ind/rani, Moore. 


26 . Grewia sp. 

Oharaxee athamaa, Drury. 
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Order XXXIII. EUTACE^. 

27, Edta orayeolens, Lian., yar. angustifolia, Fere. The rue. 
Papilio demoleus, Linnasus. 

26« Evodia Eoxbubghiana, Benth. 

Papilio demotion liomedon, Moore. 

Papilio paris tamilana, Moore. 

29. Zamthoxtlcm Bhetsa, DC. 

Papilio polytes^ LinneBus. 

Papilio helenus ddksha, Hampson. 

Papilio huddha^ Westwood. 

30. Acronychia laurifolia, Blame. 

Papilio demotion Uomedon^ Moore. 

31. Glycosmis pentaphtlla, Gon'ea. 

Neopithecops zalmora^ Butler. 

Papilio demoleuSy Linnaeas. 

Papilio polytes, LinnaBUS. 

Papilio Jielenus dahahUf Hampson. 

Papilio ahrisa, Kirby. 

32. Murrata Kcenigii, Spreng. 

Papilio demoleus^ Linmeus. 

33. Paramignya monophtlla, Wight. 

Papilio polymnestor^ Cramer. 

34. Atalantia monophtlla, Correa. Tlie wild lime. 

Papilio poly mneslor, Cramer. 

3o. Citrus ^edica, Linn. The sour lime or citron or lemon or 
sweet lime. 

Chiladea laius, Cramer. 

Papilio poVyteSy LiiinsBUS. 

Papilio helenua daksha, Hampson. 

36. Citrus decumaka, Linn. The pomelo or shaddock. 

Papilio demoleuB, LinnsBUs. 

Papilio polytes^ LinnaBUS. 

Papilio helenua dakahOf Hampson. 
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37. JEgle Marmelos, Correa. Tbe bael ia^ 

Papilio demoleue^ Liiinasus. 

Order XXXVII. MELIACB^- 

38. Aglaia Eoxborghiana, Miq. 

Okaraxes imna^ Botler. 

Order XXXIX. OLACINE^. 

39 . Olax soAi^DENS, Boxb. 

Amhlypodia anUa^ Hewitson. 

Order XLI. CELASTRINE.®. 

40. Salagia oblonga, Wall. 

Sindahara sugrivaf Horsfield. 

Order XLII. RHAMNB^. 

41. ZizrPHUS JujUBA, Lamk. The ‘ bner * tree or ‘ jujube ' tree. 
Neptis jumbah, Moore. 

Tarucus theoplirastus, Fabricius. 

Castalius rostmont Fabneiue. 

Oastalius ananda, de Nic^ville. 

Castalius elhion, Doubledaj and Hewitson. 

Aphnseus vulcanus, Fabricius. 

42. ZizYPBUS Xylopybus, Willd. 

N^tisjumbah, Moore. 

Oastaliua ananda, de Niceville. 

Castalius ethion, Doubleday and Hewitson. 

Uapala varuna, Horsfield. 

43. ZiZYPHUS BUQOSA, Laiuk. 

Neptis jumbaht Moore. 

Castalms ananda^ de NieSville. 

Castalius decidia^ Hewitson. 

Aphnseus vulcanus^ Fabricius. 

Aphtmus hhita, Horsfield. 

Bapala varuna^ Horsfield. 

Bapala melampttst Cramer. 

Order XLIV. SAPINDAOE^. 

44. Alloputlus Cobbe, Bluma 
Odantoptilum augulatQf Felder. 
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45. SCHLEIOBSBJk TRiJUGA,. Wind. ^ 

Catochrygops straho^ Fabricius. 

Bathinda amor^ Fabricius. 

Order XLVI. 

40. Mangifeba indiga, Linn. The mangoe. - 
EtUhalia garuda^ Moore. 

47. Anacakdium occidentale, Linn. The cashewiint. 

Euthalia garuda^ Moore. 

48. Bdcuanania la'^folia, Roxb. 

Lycsenestlies lyceenina, Felder. 

Order XLIX. CONNARACEiE. 

49. Rourea SANTAiiOiBEs, W. aud A. 

(Jhnraxes wardii^ Moore. 

50. CoNNARUS Ritohiei, Hook. f. 

Eeudorix epijarhas^ Moore. 

Order L. LEGUMINOS^. 

51. Millettja uageuosa, Benth. 

Neplis jumhahf Moore. 

Hasora chahrona, Plotz. 

52. Sesbania aguleata, Pers. 

Taniciis telioanusj Lang, in 90mh»y. 

Teriaa hecahe, Linneens. 

53. ZOBMIA DIPBTLLA, Pers. A vetch-like plant. 

Vamssa cardui^ Linnssus. 

Pleheius trochUus, Frejer. 

Zizera lysimon, Hiibner. 

Zizera otis^ Fabricius. 

54. OUGBINIA PALBEBGIOIDES, Bouth. 

Oatochrysaps etraho, Fabricius. 

EuchryaopB Fabricius. 

Tatums telicanus^ Xiang. - . ^ . 

Ouretia hulis^ Doubleday and HeWifsdti. 

Bapala mdampua^ Cramer. 
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66. Abeus PRECATOKius, Linn. < J /? 

Lampides celeno, Cr2jaeVn 

Ouretis thetis^'Diwj. /- 

56. Bctba feobdosa, Boxb. Bafttard 'teak. 

Jamides hochus^ Cramer. < ^ 

Polyommatiis hcdtieus^ Linnseas. 

57. Ca JANUS INDICUS, Spreng. 

Polyommatiis hcstictis^ Linnasns. 

58. Ctlista scaeiosa, Ait. 

Cyaniris Horsfield. 

Everes argiades^ Pallas. 

Gatochrysops straho] Fabricius. 

Etichi'ysops cnejus^ Fabricins. 

59. Dalbergia latipolta, Roxb. Blackwood or rmev^ood tree. 
Neptig viraja^ Moore. 

Neptig Jumbah, Moore. ^ ' 7 . 

Tnpena thwaitesZf Moore. 

60. Dalbergia rubiginosa, Roxb. 

Tapena thtvaitesi, Moore. 

61. Dalbergia coNPERTirnoKA, Benth. 

Neptis kaltaura^ Moore. 

62. Dalbergia lAMAiiiNDiFOLfA. Roxb. 

Tapena thwaitesiy Moore, 

63. Dalbergia volubilis, Boxb. . . , 

Neptig vimja^ Moore.* 

Tapena thicaifeei^ . • ■ . 

64. PONGAMU GLABRA, Veilt. 

Jamides hochng, Cramer, , 

Lampides celeno^ Cramer, * , ^ 

Oitretis thetisy Drurj. 

Hasora (Parata) atexis, Fabridas. 

* In the second Kanara paper (p. 261 , n. 41 } DaWirgia ractmosa appears a8*a food- 
plant of N, viroja^ Moore, but this is a wrong identification for JMhergia ifoltAilis, 
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65. Deerzs scAKDENSy Beutli. 

Sasora (JParata) hutleri^ Aurivilliiia. 

Tapena thwaitesit Moore. 

66. Dbreis U 1 J 6 IN 08 A, Benth* 

Hasora hadra, Moore. 

67. Deeris Hetmeaka, Bentli. 

Curetis thetis, Dmry. 

Sasora iParata) hutleri, Aurivillius. 

68. C^salpinia MiMOSOiDEB, Lam. 

Neptis {Eahtnda) hordonia, Stoll. 

Charaxes aihamas^ Drury. 

69. Poinciana regia, Bojer. The gold-niohai* tr^e. 

Charaxes athamas, Drury. 

Tei'ias silhetana^ Wallace. 

70. Wagatba spicata, DaU. 

NeptU kallaura^ Moore. 

Neptis jumhahf Moore. 

Charaxes wardii^ Moore. 

Charaxes fahius^ Fabricius. 

I/ijcsenesthes emohis, Godart. 

Lycseneslhes lycsenina^ Felder. 

Nacaduha atrata^ Horsfield. 

Euchrysops pandava, Horsfield. 

Cnretis thetis^ Drury. 

Aphnmw lohita^ Horsfield. 

Eapala lankana^ Moore, 

* Ten'ias silhetana, W’allace. 

71. Oassia Fistula, Linn. Indian Laburnum. 

Oatopsilia crocale, Cramer, 

72. Cassia ocoidektalis, Linn, 

OatopsUia pyranthe^ Linnsdua. 

Terias hecahe^ Linmens, 

73* Cassia Toha, Linm 
Terias heealbe^ Linpieus. 
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74. Cassia siamea, Lam. 

OatopsiUa erocaU^ Cramer. 

75. Cassia glauca, Lam. 

Terias hecahe, Linneens. 

76. Cassia pumila, Lam. 

Teria/t Ubythea, Fabricius. 

77. Saraca INDIGA, Linn. 

Lycsenesthes emolus^ Godart. 

Lampides celenOf Cramer. 

Cherifra j aff ra^ B n tier. 

78. Tamarindus indica, Linn. The tamarind. 

Charaxes fabiusy Fabricius. 

Viraehola isocrates, Fabricius. 

79. Xylia dolabriformis, Bentb. The Pegu iron- wood. 

Neptis jumbahy Moore. 

Cyanirts puspa, Horsfield. 

Jamides hochus, Cramer. 

Euchrysops pandava^ Horsfield. 

Arrhopala centaurue, Fabricius. 

Arrhopala amantesy Hewitson. 

Guretis thetisy Dniry. 

Zeeius chrysomallusy Hiibner. 

Aphnseus lohita, Horsfield. 

Cheritra jaffray Butler. 

Bapala varuna, Horsfield. 

Oolddenia indrani, Moore. 

80. Acacia Intsia, Willd. 

Neptis (Eahinda) hordoniay Stoll. Form of larva with short processes. 
Nacaduha noreiay Felder. 

Surendra quercetoruniy Moore. 

Zinaepa todaray Moore. 

81. Acacia IntsiAi va.r. cjesia, W. and A. 

Naeaduha noreiay Felder. 

Ztnaspa todaray Moore. 

Mapala schistaceay Moore. 

Bapala lanhana^ Moore, 

J. n. 26 • 
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82. Acacu peknata, Willd. 

Neptis (Bahinda) hotdonia, Stoll. Form of larva with long ppoeossea. 
Charaxes athamas, Drury. 

Nacaduha luyreia^ Felder. 

Surendra qu&rcetorum^ Moore. 

Zinaspa todara, Moore. 

Eapala sehiataceat Moore. 

Jtapala lanJcana, Moore. 

83. Albizzia Lebbek, Benth. 

Neptis virajaf Moore. 

Charaxes athamas, Drury. 

84. Genus and Species unknown. 

Neptis varmonQy Moore. 


Order LIII. CEASSULACE^. 

85. BaroPHYLLUM calycinum, Salisb. 

Talicada nyseus, Guerin. 

Order LVIll. COMBBBTAOE./E. 

86. Terminalia Bellerica, Roxb. 

Badamia exclamationis^ Fabricius. 

Cupitha purreeOf Moore. 

67. Terminalia tomentosa, Bedd. 

Arrhopala centaurns, Fabricius. 

Zesius chrysomalluSf Hubner. 

CatapcKcilma elegans, Di uce. 

88. TeBMIKALIA P^NigULATA, Roth. 

Lycsenesthes emolns^ Godart. 

Castalim ananda^ de NiceYille. 

Arrhopala centaurus, Fabricius. 

Arrhcypala amantes^ Hewitsoit. 

Arrhopala hazalus^ Hewitson. 

Zesius chrysomallm, Hubner. 

Aphnseus lohita^ Horsfielcl. 

Catapcecilma elegans^ Druce. 

Cupitha purreea, Moore. 
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8d. COMBRETDM OYALIEOLIUM, Boxb. 

Cupitha purreea, Moore. 

90. COMBRETUM EXTENSUM, Boxb. 

Lycasnesthea emolua^ Gbdart. 
lamene ferguaonii^ do Nicoville. 

Bibaais senOf Moore. 

Badamia esBclamationia^ FabriciuB. 

91 . Quisqualib iNoiCA, Liam. 

Uapala achistacea, Moore. 

Eapala varuna, Horsfield. 


Orior UX. MYBTAGB.^. 

92. PsiDiTJM Guyava, Lmu« The guava. 
Zeaius chryaotnallua, Hiibner. 

Aphnasua lohita^ Horsfield. 

93. Eugenia zeylanica, Wight. 

Uathinda amor, Fabricius. 

94. Careya arbobba, Boxb. 

Euthalia (Oynitia) lepidea^ Butler. 

Eathinda amor^ Fabricius. 


Order LX. MELASTOMACB^. 

95. MeLASTOMA MALABATHRICUV,^ Litm. 

Euthalia (Oynitia) lepidea^ Butler. 


Order LXl. LYTBRACEiB. 

96. Lagerbtbcemia lanceolata, Wall. 

Arrhopala centaurua, Fabricius. 

Arrhopala amantea, Hewitson. 

Aphnaeua hhita, Horsfield. 

OatapoBcUma alegana^ Druce. 

97. PuNiCA Granatum, Linn. The pmegianate. 
Virachola mcrataa^ Fabricius. 
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Order LXIV. PASSIFLORE^. 

08. Modecca palmata, Lam. The wild passion-flower. 
Telchinia violsoy Fabricins. 

Gethosia mahmita^ Moore. 

Cynthia saloma, de Nic4ville. 

Order LXV. CUCURBITACB^. 

99. Zehneuia umbellata, Thwaites. 

Farthenos virens, Moore. 


Order LXXI. ARALIACE^. 

100. Heptaplbdrom venulosum, Seem. An ivy-like creeper. 
famenc gomata, Moore. 


Order LXXV. RUBIACE.^. 

101. AdINA CORDIFOLIA, Hook. f. 

Athyma selenophora^ Kollar. 

102. Stefheoyke PABViFOLiA, Korth. 

Limenitis (Moduza) procris, Gramex*. 

103. Wendlandxa exsbrta, DC. 

Limenitis {Moduza) procris^ Cramer. 

Athyma inara^ Doubleday and Hewiison. 

104*. MuSSJj!NDA FRONOOSA, Linn. 

Limenilie {Moduza) procris^ Cramer. 

Athyma inara, Doubleday and Hewitson. 

105. Randia CLiaiNOSA, DC. 

Virachola iaocrates^ Fabricius. 

Tirachola peree^ Hewitson. 

106. Ranpia nuJiETOBUAi, Lamk. 

Viraohola persOf Hewitson. 

107. IxoRA cocoiKEAf Linn. 
fiathinda amor, Fabricins. 
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Order LXXVIU. COMPOSIT-dE. 

108. BiiUSIEA sp. A kind of thistle. 

Fanesso carduiy Linnssus. 


Order LXXXVlll. MTBSlN£i£. 

109. Esibelia B0BU6TA, Bozb. 

Ahisara fraterndy Moore. 

Nacaduha atrata^ Horsdeld. 

110. Ardisia humilis, Vahl. 

Abisa/ra fraternay Moore. 

Nacaduha atrata, Hoi'sfield. 


Order XC. EBENACEiE. 

111. Diospybos melanoxtlom, Boxb. Ebouy. 
Symphsedra naisy Pointer. 

BtUhalia (Dophla) laudahilisy Swinhoe. 

112. Diobpyros Camdolleaka, Wight. Ebony. 
Euthalia (Dophla) laudahiliSy Swinhoe. 

Order XGll. OLEACE.^. 

113. Linocieba malababica, Wall. 

Athyma rangay Moore. 

114. Olea dioica, Boxb. 

Athyma rangay Moore. 

Order XClll. SALYADOBACE^. 

115. Salyadoba PEBSiCA, Linn. 

Teracolm amata, Fabricius. 

Order XOIV. APOCYNACE^. 

116. HoLABRHENA ABTIDTSEKTERICA, Wall. 

Euplosa (Oraetia) core, Cretner. 

117. Merivm onoBUii, Soland. The oleander. 

EupUsa (Crastia) core^ Gratner, 
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118. AoANOSiti olMOtit ^4 l>oa. 

Hestia malaharica, Moore. 

119. lOHNOCARPUti FRUTEBGENS, Bi*. 

Euplosa (JOrasiia) core^ Cramer. 

Etiplma (Narmttda) coretm^Qo6AtB^^ ^ ^ t ' 

Order XCV. ASCLEPIADKJS. 

120. Ckyptolepis Buchanani, Uoenk. ttiid SeU. 

Danais (Parantica) aglea, Cramer. 

121. Calotropis aiGANTEA, Bi*. The ^Madar.’ 

Danais (Limnas) chrysippus, Linuadus. 

122. Asclbpiab CuRASSAviCA, Linn. 

Danais (Limnas) ch¥gmppmr Luinaemu 

123. Tylophora YEifitrs, Btume. 

Danais (Paranoica) agUa^ Cramer. 

124. Dreoea YOLUBiLie, Benth. Wax plant. 

Danais {TirumaMp Umniaes, CituliiBlr“.> 

Danais ( Tirumala) septentnamk^ Butlet; 

125. Genus and Species unknown. 

Danais (Salatura) ^hssippf^, Linavatts. 

Order C. BORAGINBiaT. 

126. Heliotrofium strigosum, Willd. 

Plebeius trochilus, Frejer. 

Order CL CONVOLVULACE^. 

127. Arqyreia SFEGibsA, Sweet. 

Zesius chrysomalluSf Hiibner. 

128. Argybeia sebicea; Dalz. and Gibs. 

"Aphnseus lokita^ HoEsfielA 

Order AbUTTkACSAL 

129. Nxlsonu CAHPBSTBie, fir. 

Precis Umomas, Tiialwn«ii 
Zisera ga^ca, Trimen. 


[»«.A 
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130. Htgropbila iBWNiA, SP. 

Precis ahnana^ Linnasus. 

Precis lemonias^ LinnaBus. 

Precis hierta, 

Precis orithyia^ LinnaenR. 

Precis atlitesj LinnaBus. 

131. DiEDALACARTHUS R08EU8, T. Anders. 
Celssnorrhinus leuc4)cera^ Kollar. 

132. Strob!lanthes callosus, Nees. 
Precis vphiia^ Cramer. 

Precis lemonias, Linnaeua. 

Kallima horsfieldii^ Kollar. 

Celsenorrhinus amhareesa^ Moore. 
Celssnorrhinus fusca^ Bam|i0on. 

133. Blepharis ASPBRRiMA, Nees. 
Sarangesa purendra^ Mooi’e. 

134. Barleria Priokjtis, Liun. 

Precis lemonias, Linnaens. 

135. BARLERrA sp. 

Precis hierta, Fabricina. 

Precis atlites, LinnaBUS. 

« 

136. Eranthemum malararicum, Clarke. 
Kallima horsjieldiij Kollar. 

Doleschallia polibete^ Cramer. 

137. Eranthemum sp. 

Celssnorrhinus leucocera, Kollar. 

138. Genus and Species unknown. 
Sarangesa dasahara, Moore. 


Order CXI. VBRBENACE^. 

h- 

139. ? Lippia nodiflora, Bioli. 

Precis nlmana^ Linnaeus. Mr. Bell thinks this food-plant is very 
doubtful for P. almana> 
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140. CtifiBODENDBON INFOBTUKATUBI, GMrin. 

Zesim chryBomalluSy Hubner. 

Order CXVI. AMABANTAOEiB. 

141. Cyathula pbostbata, Blmne. 

Coladenia dan^ Fabricius. 

142. Achtbamthbs aspeba, Linn. 

Coladenia dan^ FabricioB. 

Sarangesa dasahara^ Moore. 

143. Achybanthes bibentata, Blame. 

Coladenia dan^ Fabricias. 

Order CXXIII. AEISTOLOOHIACEA*. 

144. Abibtolochia bracteata^ Relz. 

Papilio aristohchiee^ Fabricias. 

145. Aristolochia indica, Lina. 

Troidea minoa, Cramer. 

Papilio hector, Linnmos. 

Papilio ai'iatolochm, Fabricias. 

Order CXXVIII. LAURINE^E. 

146. CiNNAMOMUM ZETLANICUM, fe'eyn. The wild cinnamon. 
Cheritra jaffra, Butler. 

Papilio aarpedon teredon, Felder. 

Papilio elytia, Linnmas. 

147. Albeodaphhe semegarpifolia, Nees. 

Papilio aarpedon teredon, Felder. 

Papilio ahriaa, Kirby. 

Papilio clytia, Linnmas. ^ 

148. LiTS.fiA TOMENTOSA, Herb. 

Pap^&a^elytia, Linnmaa. 

149. Lits£A sebifera» Pers. 

Papilio aarpedon teredon, Felder. 

Papilio elytia, Liunmus. 


[No. 2, 
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Order CXXXTI. LOBANTHACEi®. 

150. Loranthits Wallichianus, Schultz. All the plants of this* 
Natural Order are often culled * Mistletoe’ from tlie resemblance thej 
bear to the European plant of that name. 

Tajtiria Fabricins. 

151. Loranthds scurrula, Linn. 

Euthalia gartida^ Moore. 

Eiitlialia hihentina^ Cramer. 

Camena deva, Mooi^. 

Greon cleohis, God ait. 

* * 

Tajnria cippus, Fabriciiis. 

Ops melastigma, de Niceville. 

152. Lorantitus t^mentosus, Hojno. 

Caviena deva^ Moore. 

Ops mfhtstigma, de Nioerille. 

153. Loranthds longiflords, Dosiours. 

Caslalius unanda, do Niceville. 

Zesins chrysomallns, Hubm»r. 

Tajnria cipptiSf Fabriciiis. 

JHathinda amor^ Fabricius. 

Delias eiicliaris^ Orurj. 

154. Loranthds ela.sticds, Dcsronss. 

Greon cleohis, Godai t. 

Tajnria indra, Moore. 

Tajnria cippits^ Fabrujius, 

Order CXXXV. EUPHORBTACEiE. 

155. Glochidion lanceolarium, Dalz. 

Aihyma per ins ^ Linnceus. 

156. Gloghidion zeylaniguit, A. Juss. 

Aihynia inarUf Doubleday and Hewitson. 

157. Gloghidion vkldtindm, Wight. 

Athyma periue, LinnasuB. 

Athyma inara, Donbledaj and Hewitson. 

158. Hkmicyclia vbndsta, Thwaites. 

Appjae atbinoj Boisdoyal. 

J. tr. 27 
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169. Cboton sp. 

Bathinda amor^ Fabricia^!. 

160. Teewu nudiplora, Linn. 

ThaduJca multicaudata, Moore. 

161. MaLLOTUS PHILIPPINENSIS, Muoll. 

Coladenia indrani, Moore. 

162. Tragia involucrata, Linn. 

Ergolis taprohana, Westwood. 

Brgolis ariadne^ Linnaeus. 

163. Tragia involucrata, var. CANNAruNA, Linn. 

Ergolis taprobana^ Westwood. 

Ergolis ariadne^ Linnaeus. 

Byhlia ilithyia, Drury, in Khandeisli and tlio Deccan in t.lio Bombay 
Presidency. 


Order OXXXVI. URTICACF^. 

164. Cbltis tetrandba, Roxb. 

Apatura ( UoJiana) camiha, Mooie. 

Lihythea rama^ Moore. 

165. TrEMA ORIENTALIS, Blume. 

Euripus consimilis^ Westw'ood. 

Neptis kallaura, Moore. 

Neptis jumhahf Moore. 

166. Streblus aspbr, Lour. 

Euplma {Grastia) core, Ci’amer. 

Euploea (Pademma) kollari, Felder. 

167. Ficus BENGALENSis, Linn. The banyan or * blior ' tree. 
Euploea {Grastia) core, Cramer. 

Cyrestis thyodamas, Boisduval. 

Jraota timoleon, Stoll. 


168. Fccus INDICA, Linn. 
Cyrestis thyodamas, Boisduval. 
Jraota timoleon, Stoll. 
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169. Fious B£L 1 GI 0 SA, Linn. The pipal. 

Euploea (Orastid) core, Cramer. 

170. Ficus GLOMEBATA, Roxb. 

Etiploea (Crastia) core, Cramer. 

Cyrestis thyodamas, Boisduval. 

Iraota timoleon^ Stoll. 

171. Flburya intbbrupta, Gaud. A kind of nettle. 
HypoUmnas holina, Linuseus. 

172. Elatostema cuneatum, Wight. 

Hypolimnas holina^ Linneeus. 


Order CXLVIll. ORCHIDE^. 

173. Rhynchostvlis rbtusa, Blumc. 

Chliaria othona^ Hewitson. 

174. Saccola(3Ium papillosum, Lindl. 

Chliaria othona, Hewitson. 


Order QXLIX. SCITAMINB^. 

175. Curcuma Amada, Boxb. Wild turmeric. 
JIdaapes folus, Cramer. 

Nolocrypta feisthamelii, BoisduTal. 

176. KiEMPFEUIA PANDUKATA, Boxb. 

Lampides elpis, Godart. 

Udaspes foluSf Cramer. 

177. Hbdtchium CORONABIUM, Kcenig. 

Lampides elpis, Godart. 

Udaspes folns, Cramer. 

Notocrypta feisthamelih Boisduval. 

178. Amomum; micbosxephanum, Baker. 
Lampides elpis^ Godai't. 

Udaspes folus, Cramer. 

Notocrypta feithameliij Boisduval. 

Sancus puUigo, Mabille. 


‘ m 
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179* Elettasia Gardamomdm, Maton. The cardamon. 

Lampides elpis, Godart. 

Order CLIV. DIOSCOREACE^. 

180* Diosoobea pentaphylla, Linn. 

Aphnseus lohita, Horsfield. 

Loxnra att/mnus^ Cramer. 

Tagiades atticm^ Fabricius. 

Tagiades obscnriis^ Mabille. 

Order CLVI. LILIACEdfl. 

J81. Smilax macrophylla, Roxb. 

Loxnra atymnus, Crnmer. 

Tagiades atticus, Fabricius. 

Order CLXIII. PALMED. 

182. Arkca Catechu, Linn. The Snpari or Betel-nut. 

Elymnias caiidata^ Butler. 

Qangara thyrsis, Fabricius. 

Suastus gremitiSf Fabricius. 

183. Cauyota urens, Linn, The Palmyra or fan palm. 

Elymnias caudata, Butler. 

Gangara ihyrsis, Fabricius. 

Suastus gremius, Fabricius. 

ISls. PuosNix SVLVESTRIS, Roxb. Wild date palm. 

Elymnias caudata^ Butler. 

Gangara thyrsis^ Fabricius. 

Suastus gremius, Fabncius. 

Hyarotis adrastus, Cramer. 

185. Calamus pseudo-tenuis, Becc. and Hook. f. Rattan or cane. 
Elymnias caudata, Butler. 

Gangara thyrsis, Fabricius. 

Suastus gremius, Fabricius. 

Pedestes submaculata, Staudinger. 

Hyarotis adrastus, Cramer. 


186* Cocoa NUCiFSRA, Linn. Coconut palm. 
Elymnias caudata^ Butler. 
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Gangara thyrsis, f'abricias. 

Stiastus gremitts, Fabricius. 

Order CLXXIII. GRAMINE^. 

187. Obvza sativa, Linn. Rice. 

Mycalesis (Orsotrisena) niandata^ Moore. 

Mycalesis (Galysieme) visaluy Moore. 

Mycalesis {Nissa^iga) junoiiiay Butler. 

Ypthima haldus, Fabricius. 

Melanitis ismeney Cramer. 

Baoris (Parnara) giittatuSy Bremer and Grey. 

Ampittia dioscoridesj Fabi*icios, 

Baoris {Parnara) hevaniy Mooi'c. 

Baoris {Chapra) suhochracea, Mooix) 

Baoris {Chapra) malhias, Fabricius. 

J88. Zea Mays, Linn. Maize or Indian corn. 

Baoris (Parnara) conjuncloy Hcrricb-Scliaifer. 

189. Grasses of different kinds. 

Mycalesis (Orsotrlaina) mandata^ Mooic. 

Mycalesis (Calysisme) perseusy Fabricius. 

Mycalesis (Calysisme) visala, Moore. 

Mycalesis {Nissanga) junonia, Butler. 

Ypthima haldns, Fabricius. 

Ypthima huehneriy Kirby. 

Melanitis ismene, Cramer. 

Melanitis varahoy Moore. 

Itimbrix salsalUy Moore. 

Badris (Parnara) guttatusy Bremer and Grey. 

Baracus hampsoniy Elwes and Edwards. 

Taractrocera cerainosy Hewitson. 

Ampittia dioscorideSy Fabricius. 

Acromachtis indistinct uSy Moore. 

Padraona gohiy Moore. 

Baoris {Parnara) conjunctay HeiTicli-Scbaffer. 

Baoris (Parnara) colacuy Moore. 

Baoris {Chapra) suhochracea, Moore. 

Baoris {Ghajpra) mathias, Fabricius. 

190. Baaibusa ABUNDiKACEA, Willd. Ramboo. 

Lethe europay Fabricius. 
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Lethe drypetis^ Hewitson. 

Melanitis gokala, Moore. 

Biscophora lepida, Moore. 

Matapa aria, Moore 
Padraojia dara, Kollar. 
lamhrix salsala, Moore. 

Halpe ceylonica, Moore. 

Telicota bambusse, Moore. ^ 

haoris occia, Hewitson. 

Biwris (Parnara) Jctimara, Moore 

19J. Bambusa Bp. 

Discophora indica, Standingor. 

Baoris {Parnara) pMUppina, Herrich-Sebaffer, 

192. OXYTENANTHERA MONOSTIGMA, Beddomc. 

Discophora lepida, Moore. 

Padraona dara, Koilar. 

Halpe ccylonica, Moore. 

Halpe hyrtacus, de Niceville. 

Telicota hamhusas, Mooi*e. 

193. Dendrocalamus strictus, Nees. 

Discophora lepida, Moore. 

Matapa aria, Moore. 

Halpe honor ei, de Niceville. 

Baoris oceia, Hewitson. 

194. OciiLANDRA STRiDULA, Thwaites. 

Zipoetes aaitis, Hewitson. 

Discophora lepida, Moore. 

Matapa aria, Moore. 

Padraona dara, Kollar, 

Halpe hyrtacus, de Niceville. 

Baoris oceia, Hewitson. 

Baoris {Pamard) Jeumara, Moore. 

Plants from the Western Himalayas and Kashmir, with the species of 
butterflies whose larvae feed on them, 

Oi*der L. LB&DMINOS^. 

1. Indigofeba atkoporpubea, Hamilt. 

Tkecla sassanides, Kollar. 

Hysudra selira, Moore. 
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Order LXXVIII. COMPOSITE. 

2. CARDuas sp. 

VaueBsa cardui^ Linnffias. 


Order CXXXVI. URTIOACE^. , 

3. Urtica parviflora, Roxb. 

Vanessa casehmirensis, Kollai*. 


Order CXLT. SALICINEiE. 

4. Salix trtraspkrma, Roxb. 

Vanessa xanthomelaSf Wiener Verzeichnisa, 


PART II. 

A Revised List of the Butterflies of the Kanara District arranged 
in the order of Messrs. Davidson^ Bell and Aitken^s previous papers^ with 
the names of the Food-plants on which the larvae feed. 


Family NYMPHALID^. 

Subfamily Dakain^. 

1. Hestia malabauica, Moore. 

Aganosma cymostty G. Don {Apocynaceae), 

H. lynceuSf Drury, of the previous list, p. 239, is a species restricted 
by Dr. P. Moore in Lep, Ind., vol. i, p, 26 ( 1890), to Borneo. It has the. 
wings much longer and narrower and the coloration much darker than 
our South Indian species. Dr. Moore (l.c., p. 18) does not record H. niala„ 
harica from Kanara, but it undoubtedly occurs thw^e. But he describes 
(l.c., p. 21, pi. ii, 6gs. 2, male ; 2a, female \ 1, larva ; la, pupa) H. kanarensis 
as a new species from North Kanara and the South Konkaii. It is a 
smaller species than H. nialahnriea^ 4*25 to 4*75 as against 5 0 to 5’5 
inches in expanse. The markings similarly disposed and shaped but 
smaller, being about half the size of those in H. malaharica.” This 
latter remark is an obvious exaggeration speaking of the markings as a 
whole, as can be verified by comparing Dr. Mooi’e’s figures of the two 
species in Lep. Ind. I do not think that H* kanarensis can be retained 
as a species distinct from BT. malabarica. Its smaller size is its most 
distinctive character. 
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2. Danais {Taraniicd) aglea; Cramer. 

CryptolepU Buchanani^ Boem. and Sch. (Asdeptadae), 

Tylophora tmuiSf Blume* (Asdepiadem) . 

3. DiiiTATS (Tirmiala) limn t ace, Cramer. 

Dregea voluhilis^ Benth.f (Asdepiadem), 

4. Danais {Tirumala) sepi’entrionis, Butler, 

Bregea voluhiUs, Benth. (Asdepiadem). 

Not recorded from Kanara in the lists, but undoubtedly occurs in 
the district according to Mr. Bell, who says he has specimens of it 
which agree with the typical form both in coloration and markings. 
Specimens intermediate between P. limniace, Cramer, and D. seplen- 
also occur, and for these Mr. Aitkcn in the iirst paper (p. 2GG) 
suggested in joke the name D. limnilnojiis. Mr. Frnhstorfer has 
probably described this form as 'rmewmf't meHi^ea dravidnruni in Berl. 
Enfc. Zeitscli., rol. xliv, p. 113 (1899). 

t5. Dakais (Limnas) chrvsippcs, Linmeus. 

Cahtropts gigantea, Br. (Aschpiadem). 

Asdepias Curassavica, Linn. (Asdepiadem). 

6. Danais {Salatttra) plexippus, Linnaeus. 

The JD. genutia, Cramer, of the previous list, p. 240, but Linnteus’ 
name undoubtedly applies to this species. It has often been bred in 
Kanara ; the larva feeds on an asclepiad, which lins not been identified. 

7. Euplcea (Crastia) CORE, Cramer. 

Holaiirhena aniiJysentenca, Wall. (Apocynacem). 

Nerium odorfim, Soland. {Apocynacem). 

Ichnoca'i'pus f nitesccns^ Br. ( A pocynacem ) . 

Strehlus asper^ Lour. {Uriicacem). 

Fictis bengalensis^ Linn. (Urticacem). 

Ficus religiosa, Linn. (Urticacem). 

Ficus glotnerata^ Koxb. (Urticacem), 

8. Euplgsa (Pademma) kollari, Felder. 

Streilis aspcf!'^ Lour. (Urticacem). 

The larva is said to also feed “ On several species of Ficus.*^ 

• The Tylophora camoBOt Walk, of the first paper, p. 266, is a synonym of 
T. tenuis, Blame. 

t The Hoya viridiflora, Br., of the first paper, p. 206, is a synonym of Dregea 
voluhitia, Benth. 
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9. Euplcea (Narmada) corbta, Godart. 

Ich nocai^us frutescens, Br. ( Apocynucese ) . 

Larva. The larva is of the type of that of Euplxa (Grastia) core, 
Ci'amer, except, that the subdorsnl tentacles are wanting on segment 6, 
and the two pairs on segments 3 and 4 are considerably longer. The 
head is round, smooth, shiny and black, with a narrow white band round 
the margin over the vertex, and a similar band down each side of the 
clypeus meeting at the apex of the clypeus ; the labrum is white. The 
surface of the body is smooth and rather gi’easy looking. The spiracles 
are oval, black and shiny. The colour of the body varies somewhat, or 
rather the shade varies ; segments 3 and 4 are dorsally always slightly 
yellowish. There is always a dark bluish, dorsal line or band. The 
general colour of the body is a light violet-green on the somites of the 
dorsal half, and a chocolate-green on the somites of the ventral half; 
tliere is a subspiracnlar yellow line dividing the two colours ; a slight 
yellow shade around the spiriacles, and the extreme base of all three 
pairs of tentacles is yellow ; segment 2 is light yellow with a black 
subdorsal shiny spot, and tlie anal flap is yellow, with a very large 
shiny black mark, covering nearly three-fourths of the dorsum; tentacles 
dull indigo in colour ; all the legs shiny black. Length 39 mm., breadth 
6 mm., length of tentacles of segment 3 is 14 rnm., of segment 4 is 
9 mm., of segment 12 is 6 mm. All the tentacles are nearly straight. 

Pupa. The pupa has nothing in any way to distinguish it in shape 
from that of E, core. The spiracles are light brown, oval, of the 
usual size. The colour of the pupa is silver, with one very broad sub- 
dorsal, and one very broad, spiracular, lightish brown band on tlie 
abdomen meeting on segment 6, which is entirely brown, as are also 
segments 4 and 5 except dorsally; the shoulders and the inner margin 
of the wing are broadly brown, as is also the vortex of the head ; there 
is a narrow brown band along the outer margin of the wings ; a broad, 
dorsal, thoracic, brown band forking from the apex to the hinder margin ; 
a large, oblong, brown mai'k on tbe wing beyond the discoidal cell ; the 
cremaster is strong, triangular, flattened dorsally and ventrally, with a 
rugose knob at the end, and a spherical tubercle at the base laterally : 
all shiny black, as are also tbe anal clasper scars ; the costal ihargins of 
tbe wings and tlio haustellum are also brownish ; the whole surface is 
shiny and quite smooth. Length 18*5 mm. including the cremaster, 
breadth at segment 7 is 8*5 mm., which is the bix>ade8t part. 

Haiuts. The habits are the same as those of E. core in every 
particular. The larva eats the young leaves, living on the underside of 
the leaves. It pupates under a leaf, hanging very freely. The larva is 
badly persecuted by ichucumozis. 

J. n. 28 
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Subfamily Sattrinje. 

• 10. Mtcalesis (Orsotrisena) mandata, Moore. 

Oryza saliva, Linn. {Graminese), 

Grasses (JGraminese) . 

11. Mtcalesis {Oalysisme) perseus, Fabricius. 

Grasses {Qramineae), 

Becorded without a number in tlie second Kanara paper, p. 242. 

12. Mtcalesis (Calystsme) visala, Moore. 

Oryza saliva^ Linn. {Gramineie), 

Grasses {Graminese), 

This appears in the Kanara papers nS M, minona. Linniens, a species 
now restricted by Dr. F. Moore to N. and E. Iiulin, Bnrmn, Siam, and 
S.-E. China. 

13. Mtcalesis (Calysiswe) scanm, Moore. 

Not recorded in the Kanara papers, hut iAfr. Bell eau^lit it in 
one place, Tarimalapur, up the vallej’ of tlie Kallnaddi river. Dr. 
Moore restricts it to South India and Cejlou. It has not been bred in 
the Kanara district. 

14. Mtcalesis (Nissanga) junonia, Butler. 

Oryza saliva, Linn. {Graminpie). 

Grasses {Graminese). 

15. Lethe europa, Fabricius. 

JJamhusa arundinacea, Wilkl. {Qraminese) , 

16. Lethe dbtpetis, Hewitson. 

Bamhttsa arnndinacea, Willd, {Qmiuhieos) , 

The L, drypetes [sic] of Mooi*o’s “ Lep. Tnd./’ and L. todara, Moore, 
of the second Kanara paper, p. 243, that species being a synonym of 
L, drypetie, 

17. Lethe neelgbebriensis, Guerin. 

The If. neelgheriensis [sic] of Moore’s Lep. Tnd.” It has not been 
bred in Kanara, but the imago is found above the ghAts in Haliyal and 
on the Dliarwar frontier. In Ceylon the larva is said to feeil on gmsses. 


18. Ypthima bali>hs, Fabricius. 
Oryza saliva, Lmn# XOraminess)^ 
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Grasses (Oraminese)^ 

The Y. Philomela^ Johanssea, of tbe second Kanara paper* It is 
quite possible that the true F. Philomela^ Johanssen (I do not knoW 
what the Y. pJnlomela of Linnaeus is) may also occur in Kanara, ae I 
have specimens from the Nilgiri Hills, the Wynaad (type of Y, tabella, 
Marshall), as well as from Henzada and Manlin in Burma. Dr. F* Moore 
in ‘*Lep. Ind.” restiicts F. pkt7omela, Johansson [sic], to Java and Suma- 
tra, and gives F* tabella full specihcrank, recording it from South India 
and Burma. In Lep. Ind., vol. ii, p. 58, he dehnes Thymipa^ the genus in 
which he places Ypthima philomela^ as having a prominent androconial 
patch in the male, while in describing Thymipa tabellat p* 73, he says it 
has No glandular patch nor androconia*” As a matter of fact the patch 
is sometimes absent, sometimes faintly present, and sometimes promi- 
nent, especially so in specimens from Java and Bali. In Sumatran speci- 
mens it is faint, in Bui^ese and South Indian examples appai'ently 
entirely absent. 

19. Ypthima huebnesi, Kiihy. 

Grasses {Graminese), 

Some Kaiiarese examples of this species have pure white cilia to tho 
hiudwiug, while others have the outer half of the disc of the hind wing 
on the uppexaide sufEused with white, thei^eby approximating in coloration 
to F. ceylonica^ Hewitsoii. 

20. ZiP(ETES SAiTis, Uewitsou. 

Ochlandra stridtila, Thwaites {Gramhiew), 

21. Melanitis isMENE, CramoT. 

Oryza saliva^ Linn. {Qramine^). 

Grasses {Oraminess), 

The If. leda^ Linneus, of the tirst Kanara paper, p. 267. 

22. Melanitis yabaha, Moore. 

Grasses (jGraminese), 

Colonel 0. Swinhoe’s Melanitls ampa^ desci'ibed in Ann. and Mag. 
of Nat. Hist., sixth series, vol. v, p, 353, n. 1 (1890) from North Kanara, 
July, is a wet-season form of AT. varaha* 


23. Melakitis GOKAiiA, Moore. 

Bamhma arundinaceaf WiUd. (Oraminex). 
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Sabfamilj Eltmniinj:. 

24. Elymnias caudata, Bntler. 

Areca Catechu^ Linn. (Palmeie). 

Oaryota urens, Linn. (Palmese), 

Phamix sylvestHs, Roxb. {Palmer). 

Calaviiis pseudo-tenuis, Becc. and Hook. f. (Palmcae). 

Cocos mtcffera, Linn. (Palmem), 

Subfamily AMATHUSiiNiK. 

25. Djscophoua lepida, Moore. 

Samhusa artindinacea, Willd. (Qraminem) , 

Oxytenanih&i'a monostigma, Beddomo (Gramincaf). 

Dendrocalamus strictus, Nees {Qraminem). 

Ochlandra stridula, Tliwaites {Graminese). 

26. Discophora IxVDICA, Staudinger. 

Bamboos {Oraminecc), 

This is a new record from Kanara. 

Larva. The larva is similar in shape and appearance to that of 
D. lepida, Moore. Hoad semi-elliptic, as seen from tlie front ; clypeus 
black with a central white line, and bordered all round with yellowish ; 
a narrow 3’ellow line from over the vertex of the head down the middle 
of the face to the apex of the clypeus ; eyes black ; a bunch of long 
porrect hah'S on the top of each lobe of the head ; porrcct hairs disposed 
moderately densely also down both cheeks ; colour of the head red-brown, 
appearing lighter on the vertex of each lobe because of the light-coloured 
bunches of hair ; surface dull. Spiracles oval, black, with white centres. 
Surface of the body dull, covered all over moderately densely with 
longish erect hairs of wliich some few laterally are longer than the 
rest ; there is a subdorsal bunch of spine-like hairs on segments 3 to 6, 
making these segments look brown over the dorsum ; the other hairs are 
light mouse-coloured. Anal flap broadly rounded at the extremity, the 
two anal processes beneath it are short, conical, light yellow and hairy. 
Colour of the body light brownish-greyish, with a thin subdorsal white 
line (not a broad whito dorsal band as in D. lepida) ; each segment with 
a latero-dorsal black mark near the front margin, which mark is very 
distinct on segments 2 to 7, and hardly perceptible on the rest ; behind 
the black marks on segoaents 2 to 13 is a large light cbocolaie-brown 
mark or patch ; legs I'ose-coloured. Size somewhat smaller than 
P. lepida. 

Pupa. The pupa is in every way the same as that of P. lepida^ and 
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only differs from it in being smaller tban the majority of pupeo of that 
species. In shade it is either bone*coIoared or green according to^ 
whether it has been formed among dead leaves, <!bc., or green leaves ; 
when green the edges of the pupa along the wings are yellow as in 
D. lepidUf but when bone-coloured the black spofs sprinkled over the 
surface in D, lepida nro not present here ; the snrface of the two con- 
tiguous head-points is also shiny, while in D. lepida it is dullish. 

Habits. In habits tbe larvse mid pupae differ in no way from those 
of H. lepida. The If^rva, ns is also the case in Z). lepida, will suspend 
itself by the tail against a perpendicular surface with its ventral 
surface towards the porpcndtcular surface, and, when pupating, will 
turn iisclf round, so that, wlicni the pupa is formed, the dorsal surface of 
tho pupa will rest against the perpendicular surface. 


Subfamily AcRifiiNA!:. 

27. Telchinia yiolac, Fabricius. 

Modecca palmaia, Lam. (Pasdjlorete). 

Subfamily Nymphauna:. 

28. EaciOLis TAPROBANA, Westwood. 

Tragia mvolucraia, Linn. (EufiJiarhiacex'} . 

Tragia involucrata, var. cannahina, Linn. (Euphorbiaceie). 

29. ErCiOLIS ARIADNE, Liunssus. 

Tragia involucrala, Linn. (Euphorhiaceie). 

Tragia involucrata, var. cannahina, Liiin, {Euphorhiacese). 

In Guzerat in tho Bombay Presidency it has been bred on Tragia 
cannahinay Linn., which is given by Hooker as a var. of T, involucrata. 

30. Byblia ILITHYIA, Drury. 

This species has been bred in Khandeish and the Deccan, both in 
the Bombay Presidency, on Tragia involucrata, Linn., var. cannabuia, 
Linn. {Ewplm'hiacem), It has not been bi'cd in the Kanara District 
itself. Thei'e is a very interesting paper in Ann. and Mag. of Nat. Hist., 
sixth series, vol. xviii, p. 333 (18P6) by Mr. Guy A. K. Marshall, 
entitled ‘*Noteson thq Genus Byblia ( = Jft/paim),” in which he notes 
that he is convinced ‘*That all the Asiatic and continental Afiican 
forms of Byblia are I'eferablo to a single species.’* Dr. Chr. Aurivillius 
in.Kongl. Svens. Vet.-Akad. Handl., vol. xxxi, n. 5, p. 156 (189S), 
records B. ilitkymt Drury, from Africa, the Capo Verde Iiplauds, Arabia 
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and India, and B, goetzius, Herbsf, fi'om Africa only, givinga woodentol 
the upperside of tbe forcwing of each to allow of their easy idontidcatton* 

31. Etjiupus ooNsiMiLis, Westwood* 

Trema orienta Us, B lume ( ^7 rt icacese ) . 

Eoo. The egg is green, shin3% and spherical in shape, though 
slightly higher than broad, and has twenty-two prominent ridges fmm 
lop to bottom, all parallel to each other in the manner of meridional 
lines: these ridges merge into the level of the surface of the egg 
towards its top* The breadth is 1*3 mm. 

Larva. The larva is of the type of ErgoUs, but has no spines on the 
hod}^. Body cylindrical, thickest in the middle, and gradually decreasing 
in width to the vei*y naiTow hinder end, which terminates in two nearly 
parallel, conical processes about 2 mm. in length bearing shoi t hairs ; the 
body also decreases from the middle of segment 2 (where it is 
about the same breadth as at segment 11/12). The head is nearly 
squai'e, slightly higher than broad however; the face almost flat, 
and each lobe is surmounted by a stout cylindneal process or horn, 
which horn is slightly longer than the head is high ; it has thx'eo 
or four short, yellow spines before the middle,' and is shortly bifur- 
cated at the top ; the front face of the bora is nearly in the same 
plane as tlie face ; these two horns diverge at an angle of about 35% 
and are rather widely and squarely separated at the base ; on the hind 
vertex of the head between tbe horns are two small conical I'ed-brown 
spines; along the side margin of the head in eontinnatioii with the 
outside edge of the horn are three sharp spines ; the surface of the 
head is otherwise smooth and shiny ; the colour of the head is dark 
gi*cen, with a long nari'ow white clypeus, a white band from the base of 
each horn running down each side of the central line of the face and 
along tlie sides of the clypeus to the jaws, as also a white band on each 
cheek separating the face from the cheek ; tlie horn-spines and the two 
vei^ex spines ai^e tipped with black : the head is higher than segment 2 
bnt about the same breadth. The surface of the body is dull and rough, 
each segment being set with seven transvez^e raws of minute, conical, 
yellow tubercles ; tbe colour of the body is dark green with a red spot 
in tbe spiracnlai* region of segments 3, ?, 10, and 12/13, those on 
segments 7 and 10 being larger than the other two; the yellow tuber- 
cles are each surmounted by a short hair ; tlicre is a small brown spot 
or two next each spiracle. Spiracles Hush, oval, rather large, light 
green, with a very narrow, shiny black border, and a central thin white 
slit. Length 42 mm. altogether, breadtli 7 mm., length of horn 5 mm., 
breadth of head 4 mm* The breadth aci^osB the base of the anal 
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pTOcefises or points (that is the breadth of the larva at that base) is 
about 1*5 mra. 

POPA. The papa is similar to that of Apatnra {Rohana) camihaj 
Moore, in general facies and mode of saspension. Looked at sideways 
the papa is a section of a circle : about a qaarter moon-crescent, tlie 
ventral line being nearly straight, and the dorsal line highly and 
evenly carved, the abdominal segments being much com pinsssed laterally 
and highly carinated in the dot^sal line, the edge of the car! nation 
being sharp, thin. The pupa is the same breadtli from tiio shoulders 
to segment 8, and is in the middle twice as high as broad ; segments 
4, 5 and G are separated slightly in the dorsal carinated edge, and segment 
C is the highest part of the carination ; the transvei'so dorsal section 
in the middle is pear-shaped, the same section across the vontrnm from 
spiracle to spiracle being a compressed semicircle ; the head has two 
strong, slightly diverging,*conical processes, narrowly separated at the 
base and about 1*5 mm. in length : these head-points ore abont half as 
far apart at the tips as the papa is broad in the middle ; the pnpa 
increases evenly in width to the shoulders, which have each two small 
smooth tubercles ; tlie thorax is convex transversely ; tlie cremaster is 
stout, triangular, flattened above and below. The surface of tlie pupa 
is dull, and is tmnsversely wrinkled all over as seen under a lens ; there 
is a low indistinct ridge from each head-point running back on to the 
thornx, and the wing-edge is a ridge from the shoulder to segment 4. 
The spirncles are depressed, oval, and the colour of the pnpa. The 
pupa is green, densely streaked with white on the thorax nnd head, 
more obscurely on the rest of the surface ; the dorsal i*idge and wing- 
edge ridge is yellowish ; and there is a rather prominent brown-yellow 
rugosity on the spiracular line at the hinder margin of segment 7. 
Length 29 min. oyer nil, height at middle 12 mra., breadth at middle 
over 8 mm. 

HABiTS. The egg is laid on the nppersido of the leaf, or near the 
.edge on the underside. The lai'va, on emerging, eats the egg-shell 
partially, and then makes a bed of silk anywhere on the npperside of 
the leaf. Having grown somewhat it betakes itself to the middle of 
the leaf and lies along the midrib near the point, ooveinng the surface 
of the leaf with a thick carpet of silk ; over this carpet it weaves a 
network of silk which is free of the surface of the leaf, nnd on the 
top of this netwoik the larva rests with its face in the same plane as 
the ventral surface, so that the horns are resting on the web. When 
about to pupate the larva wandera, and finally finishes up on the under 
surface of some leaf, where it undergoes its transformation. The pupa 
is stoutly attached by the tail onlyi so that the ventral surface is 
pnrSrllel to the under snrfiSce of the leaf. 
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32. CtJPHA PLACIDA, Moore. 

. Flacourfia montana^ Giali. {Bixiness). 

Herr H. Frnlistorfer m Berl. Enfc. Zeitscli., vol. xliii, p. 198 (1898), 
lias named this species C, erymanthis waja from Karwar in North 
Kanara. 


33. Atelu phalantha, Drnry. 

Flacourtia montana^ Grali. (Bixiiie/e), 

34. Atella alcippe, Cramer. 

AUodeia zeylanica, Thwaites (Violacn^), 

111 the second paper, p. 248, it is noted that the larva was found 
“ On a tree, wliioh we believe to be a very local species of ITydnocarjms 
[7?m«ea?, the Natural Order which next follows the F/oZore/e], bnt tliis 
requires verification.*’ This identification is incorrect, the food-plant 
being Alsodeia zeylanica. 

35. Cethosia mahkatta, Moore. 

Modecca jpalmaia^ Lam. ( Pass Iflore fie). 

3t3. CvNTHiA SALOMA, de Niceville. 

Modecca yaUnata^ Lam. {Passiflorese) . 

37. Apatcra (Roxana) gamiba, Moore. 

Gel Its tetrandra, Roxb. ( Urticaceae). 

Dr. F. Moore in Lep, Ind., vol. iii, p. 3 (1890), gives tlie genus 
Apittnra (pai-t), Fabricins, as a synonym of Potnmis, Hiibner. lie uses 
Apniura for the species placed in this paper under HypolimnaSy Hubner. 

38. Precis iphita, Cramer. 

Sfrohilantlies callosttSf Nees (Aeanfliaceie). 

Dr. F. Moore in Lep. Ind., vol. iv, p. 62 (1899) notes that 
iliis species is not a true Precis, the type of that genus being the 
Papilio octavia of Cramer, an African species, which has the nisooidal 
cell of the fore wing closed, while Jnnrmin (in which iphita is best 
placed) has it open. Dr. Chr. Aurivillius in Kongl. Svens. Vet.- 
Akad. Hand., vol. xxxi, n. 5, p. 131 (1898), gives Junonia as a synonym 
of Prods, the latter being the older name. Dr. A. G. Butler in Arm. 
and Mag. of Nat. Hist , seventh series, vol. iv, p. 373 (1899), notes that 
“ Prof. Aurivillius shows that Precis has priority over Jiinonia ; there- 
fore, although the latter is a far more satisfactory name for the genus 
(became more descriptive), I suppose it will have to go.” 
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39. Precis almana, Linneans. 

HygropJiila spinosa, T. Anders. (Acanthacese). 

Mr. Bell nofces tlint the tarra feeds on some other unidentified 
aeanthads. In the first paper, p. 272, Asteracaniha longifolia^ Nees* 
iAmnthacesB)^ and Lippia vodiflora, "Rich, (Verhenacese) are recorded; the 
latter food-plant Mr. Bell considers to be doubtful. 

40. Precis lemonias, LinnaBus. 

Nehonia campestris^ Br. (Acanthacem). 

Hygrophila spmosa, T. Anders. (Acanthac^/e). 

Strohilanthes callosus^ Nees (Acanthaeege). 

BitrleHa Prionitu, Linn. (Acanniacefe), 

41. Precis hierta, Fabricius. 

Hygrophila spin osa^'T. Anders. { A/*antha/rr/e) . 

? Harleria sp. (Aranthacpfe). 

42. Precis orithvia, Linniens. 

Hygrophila spinosa^ T. Anders. {^Aeantharf'se) , 

43. Precis atlitrs, Linmens. 

Hygrophila sphiosa^ T. Anders. (^Acanflineeiie) . 

Barleria sp. {Acanthaceie), 

Eoo. The egg is baiTel-shnped, there being thirteen longitudinal 
ridges from top to bottom, paimllel to each other, and not continued on 
to the fiiit top ; those ridges under the lens are finely beaded and are 
thin, being one-fifth as broad as the interspace at the middle of tiie 
flattish top of the egg has a small white ring in the centre — 
the micropyle ; the surface of the egg is shiny and smooth ; the colour 
is dark green with all the ridges white. 

Larva. The larva resembles in shape those of the larvae of all the 
species of Precis found in the Kanara district, and the disposition of the 
spinous processes is the same. There are two such processes, one above 
the other, on segment 2 below the spiracle on the base of the leg ; two 
in a horizontal line on the base of the legs of segments 3 and 4 ; a 
triangle of three on segments 5 and 6 where tlie leg would be were 
there one ; two in a horizontal line above and one below, and two in a 
line on the base of the proleg of segments 7 to 10 ; two, one below 
the other, on segment 11 ; one subspiraoular on segments 3 to 12; all 
except the subspiraoular ones dirty watery- white in colour, and set with 

* Jsieraeantha is gtren by Hooker as a subgenas of Hygrophila^ and longiftAia 
Nees* as a synonym of Hygrophila apinosa, T. Anders* 

J. II. 29 
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fine white hairs as long as the processes in the subspiraculsr line, these 
suhspiraculav spines being one-fourth as long again as the ones beneaili 
' that line ; besides these ]>rocesses there are also the following : — a dorsal, 
dorso-lateral, and supra-spiracular process on segments 5 to 11 ; on seg- 
ments 3 and 1 a dorso-lateral and supra-spiracular process ; on segments 
13 and 14 a dorso-lateinl process ; on segment 12 two dorsal processes, 
one in front of the other, as well as a dorso-lateral and supra-spiracular 
process ; all these processes from the subspiracular ones upwards are 
of the same length, shiny blackish in colour, set with two whoils of 
dark yellow-brown spinelets nearly as long as the processes ; the pro- 
cesses are just under 2 mm. iu length ; segment 2 has ten simple, 
slightly-curved, spinous hairs along the front margin, black and rather 
long; the surface of the body is covered besides, (and herein lies its 
difference from other larvre of Pi'ecis), with 1 mm. long fine pure white 
hairs, each hair springing from a minute circular pure white tubercle ; 
a narrow dorsal line «and the whole of the dorsum of segment 3 have no 
white hairs. The anal flap is noaidy semicircular in outline and 
somewhat thickened at the extremity, where it is yellovv-ochrcons iu 
colour. The spiracles are oval, black, with shiny black borders. Head 
rather small, squansh, with the vertex indented, giving an appearance 
of being bilobod; the vertex of each lobe bears a conical, shining, 
ochreous tubercle surrounded by three or four small ones each bearing 
a hair, the hair of the large tubercle always long and white ; another 
small tubercle iu the middle of each lobe : some stiff black hairs on the 
upper part of the face, some soft white hairs about tlie base ; colour of 
the head dark bronzy-blackish-brown, with a rather large triangular 
black clypeus ; coloui-less labrum ; ochreous basal antennal joint, and 
blackish second joint. Neck dull greenish -black. Colour of body velvety 
black, looking, under the lens, slightly shiny greenish -black; the abdomen 
lighter blackish ; a subspiracular band, sending a short shoot up and 
forwaids before each spiracle, legs and prolegs, all brownish -ochreous. 
The whole larva appears frosted with white on account of the presence 
of the small white hairs. Length 40 mm., breadth 5 mm. 

Pl-pa. The pupa is almost exactly the same shape as that of 
Precis ahnana, Linnseus, in every way ; it differs mainly in the colour, 
which is a dull light brown throughout, with the front faces of the 
tubercles slightly darker, and the hinder faces somewhat lighter, than 
the colour of the body ; the head-points, the apex of the thorax, and the 
sides of the ci'emaster, dark brown ; the hinder half of segment 8 lighter 
than the body; the apex of the thoiax is mox'e pointed than that of 
P. aZmfom, Ihe npex being a conical point; tlie head-points are much 
more pronounced, being conical ; the front slope from the apex of the 
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thorax to the front of the pupa is stitiight, instead of convex as in 
P- ahnana ; the ci'cmaster is smoothly- triangular, and has no tubercles ; 
the whole pupa is slighter. Spiracles of segment 2 indicated by a small 
semicircle of a light red-brown colour on the surface of segment 3 ; the 
other spii'acles are narrowisb, black, somewhat raised ovals. Length 
17'5 mm., breadth 6*25 mm. at the shoulders and at segment 8; between 
these points the pupa is somewhat constricted. 

Habits. The egg is laid on a stalk of grass, on the dead stem of 
aJiy plant, in fact anywhere ; the larva on emergence easily finds its 
food-plant, which generally grows in great abundance all around ; it lies 
on the underside of the leaves and low down on the plftnt, drops to the 
ground curled up when touched, and remains a long time thus. The 
food-plant grows chiefly in damp places and always in great quantities. 
The pupa as a rule is afineed to a stem or leaf in some thick place, and, 
like the larva, is not easy to find. The butterfly is hardly ever found in 
jungle, but is very plentiful aloog the coast in open cultivation, 
especially about rice fields and on the banks of tanks or ponds. 

44. Neptis {Uohinda) uordokia, Stoll. 

Oiosalpinia miinosoideSi Lam. (Legnmiiwsm)* 

Acacia Intsia^ Willd. (Leguniinosm) . Form of larva with short 

processes. 

Amcia pennata, Willd. (Leguviinosm). Form of larva with long 
processes. 

The form of N. Iiordonia with short processes in the larva is said 
to feed also on ** Sevei'a! species of Alhizzia** {Laguminosse) . 

45. Neptis vibaja, Moore, 

Dalbergia latifoUa, Hoxb. [Leguminose^ , 

Dalbergia volubilisj Roxb.* (Leguviinoeie) . 

Alhizzia Lehbehy Benth. {Leguminosee)* 

46. Neptis vaumoka, Moore. 

Peas of several kinds (Leguminosw), 

The jV'. ZeucoMot#, Cramer, of the second Kanara paper, p. 251, that 
species matuta, Hubner, according to Dr. Moore, who I'estricts it to 
Java and Borneo. 

47. Neptis columella, Ci*amer. 

The N, ophiana, Moore, of the second Kanara paper, which is a 
synonym of N, columella^ Cmmer. Though so widely-spread, this species 

* This fcod« plant has been wrongly identified— -there is no such species— os 
Dixlh&rgia ritcomosQf in the socouj^ Kanara paper, p, 261 . 
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has never been bred, though Messrs. Davidson, Bell and Aitken onee 
pbiained eggs and young larva, but did not record the food-plant. 

48. Neptis kallacra, Mooi^e. 

Thespeda Lampasy Dalz. and Gibs. {MaXmeem), 

Dalbergia confertiflora, Bentli. (Legumtnosse), 

Wagatea spicata^ Dalz. {Leguminosm), 

Trema orientalis. Blame (Urticaceie). 

Larva. The larva is very similar to that of N. jumhah^ Moore, 
except that it is furred -looking (minutely spined) nil over. The processes 
are exactly the same as in N, jmnhah, except that the subdorsal ones of 
segment 6 are shortly conical, and segments 7 and 8 have a small sub- 
dorsal tubercle, lacking in N, jumhah ; all the processes are covered with 
cylindrical, luther long tubercles each bearing a rather long bristle in 
continuation ; the head has the points on the vertex of each lobe rather 
more accentuated than in N, jumhah^ and the surface is entirely covered 
with the same cylindrical hair-bearing tubercles as the rest of the body. 
The spiracles are roundly oval, broadly black-bordered, with light 
brown ceiiti*es reaching from top to bottom, that is, the black border 
is thin at the top and the bottom. The armngement of the coloration is 
exactly ns in N. jumhah : it is very light brown-pink all over, including 
the head, except laterally on segments 9 to 14 where it is deep olive - 
moss-green strongly suffused with rusty orange, except along the borders, 
and a short dark moss-green diagonal line iu the centre, of each segment 
10 to 12 ; there is the mei'est tinge of the same olive- moss -green dorsally 
on segments 5 to 9, with a dorsal thin lighter line ; the head has a thin 
dark border to the clypeus, and a slightly dark surface towards the 
vertex, which dark colour, however, is only visible between the light 
tubercles. Length 19 mm., breadth at middle 5*5 mm., the middle 
being the broadest part. 

Pupa. The pupa is veiy like that of N, jumhah. The two conical 
head-points are wide apart, the points at the base of the antennas (one 
at the base of each) are half the distance apart and about the same size, 
the point on the shoulder is small and sharp, the subdorsal conical 
tubercle on segment 6 is rather large; and there is a low, not accentuated, 
ridge from spiracle to spiracle on segment 7, which is slightly curved 
convezly towards segment 8 ; the thorax has a rather highly peaked, 
laterally flattened apex, and this apex is rounded in outline seen from 
the side, the hinder slope being at an angle of about T^*’ to the longi- 
tudinal axis of the pupa ; the wing outline, that is the expansion outline 
(the inner margin of <he forewing), is very highly curved; nearly a 
aemiciidc, and its apex rises to nearly the same height as the apex of 
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tha tliorax ; tlio dorsal lino of the abdomen ia slightly toothed at the 
hinder margin of segments Stoll; the cremaster is triangular, with ^ 
strong prominent waved snstensor ridges ; the spiracles are rather small, 
oval, shiny and black. The colour of the pupa is always the same : a 
light fresh bone-colour with a brown-pink sufEusioii on the dorsal region 
of segments 10 to 12, a browii-gold streak along the ridge of segment 7, 
a brown-gold semicircle in front of the tubei^cles of segment 6 on the 
dorsum, and a similar streak along the hinder margin of the thoi'ax ; a 
large subdorsal mother-of-pearl gold patch on segment 4, a smaller one 
on segment 5, some gold at the base of the tubercle on segment 6, a 
silver-golden glea n on the sides of tho thorax and on the whole wing- 
surface in certain lights, the whole of segment 2 silvery, a thin d<;rsal 
yellow line on the abdominal segments. Length 16 mm., breadth at 
segment 6 from apex to apex of wing expansion 8 mm., distance between 
head-points nearly 3*5 mm. 

Habits. The habits of the larva are the same as those of N. jumhah 
in every way. The pupa is of oourse suspended by the tail and bangs 
down perpendicularly, and is always attached to the underside of a leaf. 

49. Neptis jumbah, Moore. 

Thespesia Lampas, Dalz. and Gibs. {Malvacese), 

Kydia calycina^ Boxb. (Malmcem), 

Bombax malaharicumy DC. (Malvacem). 

Jlelictei'es Isora, Linn. ( Sterctdiacere), 

Orewia Microcos, Linn. ( Tiliaceie'), 

Zisyphus Jujuba, Lamk. {Uharnnem). 

Zizyphm Xylopyrus^ Willd. (Uhamness), 

Zizyphus rugosa^ Lamk. ( Ithammw), 

Millettia racemosa^ Benth. ( Leguminosie) , 

Dalbergia latifolia^ Roxb. (Legummosio), 

Wagatea rpicata^ Dalz. (Legnminom). 

Xylia dolahriformis, Benth. {Leguminosse), 

Trema orientalist Blume ( JJrticaceee), 

50. CIREUOGHBOA THAIS, Fabrtcius. 

Bydnocarpm Wightianat Blame (Bixinese), 

51. Hypolimnas bolina, Liiiumus. 

Portulaca oleraceat Linn. {Portulacess) , 

Fleurya interrupta, Gaud. (JTrtieacese). 

Slatostema cuneatunit Wight {XTrtieacem), 

Dr. F. Moore in Lep. Ind., vol. iv, p. 135 (1899), gives the genus 
Bypolimnast Htibuer, os a synonym of Apaturat Fabricius. 
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52. Kypolumnas misippus, Lmn^eus. 

Poiiiihct^ oleracea^ Linn. (Portulacese). 

53. Pauiiiekos YiiiENS, Moore. 

Zebnet'ia timhellalay Thwaites (Gncnrhitaceie). 

54. Limenjtis (Moduza) puocris, Cramer. 

Stephegyne pai'vifoUa^ Koiih. (Bnhiaceie), 

Wendlandia exserla^ DC. ( Uuhiaceie ) . 

Mu&imtda fro7idosa^ Linn. {Etihtacea^). 

55. Athyma peri us, Linnseus. 

GUwhidion lanceolarium^ Dalz. (Euphorhiuceas)* 

Glochidion vehitinuw^ Wiglit (Eaplwrhiacese) . 

56. Athyma ranoa, Moore. 

Ijinociera malaharicaj Wall. (Oleacete), 

01 ea dioica^ Roxb. (Oleaceie). 

Afkymu ranga and A. mahem^ both of Moore, being synonyuious, the 

older name has to be used for this species. In tbe second Kauara 
paper, p. 254, it appears under tbe latter name. 

57. Athyma inaka, Doubleday and Hewikon. 

Wendlandia exserta, DC. (Jluhiacese), 

Mussaenda frondosa^ Linn. (Buhiaceae). 

Glochidion zeylanicuin, A. Juss. {Etiphorbiaceie"\. 

Glochidion velutinum, Wiglit {Enphorhiaceie). 

58. Athyma selenophora, Kollar. 

Adina cordifolia. Hook. f. (Buhiaceee) . 

59. Symphjedba kais, Forster. 

Diospyros melanoxylon, Roxb. (Ebenacese), 

60. Euthalia {Dophla) laudabilib, Swinlioc. 

Diospyroa melanoxylon, Roxb. (Ehenaceas), 

Diospyroa Candolleana, Wight (Ebenacem), 

61. Euthalia {Oyniiia) lepidea, Butler. 

Oareya arharea, Roxb. {Myrtacem)- 
Melaatoma malabaihricunit Linn. (Melaatomacem) , 

62. Euthalia gaeuda, Moore. 

Mangif^aindim^Uim* {Anamrdiacoie), 
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AnacardUm occidentale, Linn. (Aitacai^diaeem). 

Loranthus scurrula, Linn. ( Loranthacese)., 

Larva commonly feeds on the mango and cashewnut tree, also 
on the mulberry and the rose, and on Loranthm ” (First Kanara paper, 
p. 276). 

68. Euxhalia tUBENTiNA, Cramer. 

Loranthus scurritla^ Linn. (Loranthacese), 

61. Vanessa* cabdui, Linnsns. 

Zornia diphylta, Pers. {Lsgu^nmosse). 

Blnmta Rp. {Compositie), 

65. Cyrestis thvodamas, Boisduval. 

Ficus hengalensis, Lihn. (Urftracese), 

Ficus tndica, Linn. (Urficacese), 

Ficus glomeratctf Roxb. (Jlrticacese). 

66. KArxiMA HORSFiELDiJ, Kollar« 
f^trohilanthes callosus, Nees (Acauthace/e), 

Eranthemnin malaharicum^ Clarke (Acanthacw) . 

67. Dolksohallia POLmcTE, Cramer.t 
Fmnthemnm malitbaricftm, Chirke (Jc/tn/hacese), 

68. Ohauaxes waewi, Moore. 

Rourea sautaloides, W. and A. (Connarorese), 

Wagatea spicata, Dalz. (Leguminosm), 

Dr. F. Moore in Lep. Ind., vol. ii, p. 262, pi. elkxxviii, figs. 2, 2»#, 
male\ 2b, larva and pupa (ISOS) y has named the South Indian form of 
Charaxes schreiber, Otodavt^E alepis wardii. The Hon. Walter Rothschild 
in Nov. Zool., vol. vi, p. 222 (1899), refers to it ns local lace a, Eulepis 
schreiber wat^di. The butterfly appeal’s as C. scJireiben\ Godart, in the 
serond Kanara paper, p. 257. 

69. Charaxes athamas, Dmry. 

Gretviasp, (Tiliacem), 

OaBsalpinia mimosoides, Lam. {Legiiminos^), 

• F^rameis eardui oi j^evions papers. The types of both Vimessa nnd Pyrameis 
is the PapUio atulanta of Linnaeus. Vanessa is the older name of the two, Pyrameis 
therefore becomes a synonym of Vanessa, 

f In Lep. lud., vol, iv, p. 156 (1900), Dr. P. Moore has namod tho Dolesehallia 
from K.-E. and 8. India, Oeylon and Burma— 7>. indica. He restricts D, poUbete to 
Ihe Meiaiyafi IslandB, Aubolfui, Waigion and Batchian. 
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Poinciana regia, Bojer (Leguminosss). 

Acacia penimta, Willd, (Legumtnos/e) . 

Albtzzia Lcbhek, Bentli. (Leguminoste), 

Dr. F. Moore in Lep. Ind., vol. ii, p. 252 (1896) records JEulepis 
afhamae from South India, while the Hoii. W. Bothschild records in 
Nov. ZooL, vol. vi, p. 249 (1899) “ a*. BtiUpis alhamai agrarius f. ( temp. ?) 

RotbBchild” from “Karwar, September and October ; N. Canam, 
September.** 

70. Chakaxbs fabius, Fabneius. 

Wagatea spfeata, Dalz. (Legtiminosm). 

Tamar indue indica, Linn. {Leguminoea^) , 

71. Charaxes iMNA, Batlev. 

Saecopetaluvi tomentosnm. Hook. f. and T. {Annnnrp.T) . 

Aghtia Roxhnrghiana, Miq. {Meliaceap), 

Family LEMONIID^. 

Subfamily LTRTTiT.i:rXif:. 

72. Libythra RAMA, Moore. 

CeliiH tetrandra, Boxb. (Urtieacese), 

LaivVA. At fir.qt sight the larva reminds one mther of the larva of 
a species of Cafopsilia (Pierinffe), It is the same thickness from segment 
4 to sogineiit 10, narrowing to the head and to segment 14; segment 2 
is ribont the same breadth as the head at the front margin, but is wider 
behind, and has the front margin very slightly produced in the dorsal 
line ; the anal flap is rounded behind, and its dorsal slope is nearly a 
quarter of a circle, the extremity nearly touching the resting surface ; 
it has a depressed doi*sal oval mark two-thirds the width of the segment 
reaching from its hinder extremity towards the front margin, which 
surface or mark is covered with brown streaks and has no heix’s on it, as 
has the rest of the segment ; the prolegs are rather long. The head is 
small, being only about half as broad ns the larva is at the centre; it 
has a dull smooth surface set with minute i*ather sparse dark bmtles ; 
a rather targe clypens ; it is rouud in shape, with a shallow broad carved 
depression on the vertex ; is green in colour with brown markings as 
seen under a lens, antennie reddish, labmm green, eyes black, and some 
light liaiim abont the jaws. The surface of the body is dull, each segment 
has foul* broad ridges, that is, each segment is divided into four by thin 
depressed transverse lines, and on these ridges are rows of minute 
bristle-like black hairs all over, some even on the veutrum. The spiracles 
axe light yrllow, blaok-rimmedt oval, and flash to the surface, of i^dinary 
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size. Colour dark green, sometimes with a brownish tinge, with a thin, 
dorsal, light yellow line from segments 4 to 12, and a narrow, yellow,, 
supra-spiraoular band from the head to the anal end. Length 26 mm., 
breadth at middle 4*5 mm., breadth at head 2*25 mm. 

Pupa. Unlike that of any butterfly from the Kanara distiiot, 
thougl) it somewhat resembles that of Ergolisy but is fixed with its 
longitudinal axis parallel to the surface to which it is attached like that 
of Elymnias caudatay Butler ; the ventral line is therefore straight from 
the head to segment 10, and thence the rest of the pupa is at right-angles 
to its longitudinal axi.*? ; the front of the pupa seen from above is abso- 
lutely square, the head ending in a broad straight edge ; the head and 
segment 2 form a trapezoidal piece, which is broadest transversely to the 
pupa-length ; the sides or lateral outline of this trapeze being absolutely 
straight lines ; the dorsal line of the pupa in segments 1 and 2 is slightly 
convex ; the thorax forms at the shoulders the broadest part of the pupa, 
sloping out suddenly laterally at an angle of 135^ with the lateral line 
of the head-piece ; tlie thorax is somewhat convex and highly carinated 
along the dorsal line, this cariiiation starting from the front margin 
in — seen laterally — an absolute straight line to just before the hinder 
margin, whoi’e it ends abruptly in a somewhat rounded peak ; the dorsal 
outline falling thus abruptly from the peak to the hinder margin of the 
thorax ; the dorsal outline of the abdomen starts from segment 3/4 and 
ascends to a small sharp peak at the margin of segment 5/6, whence it 
descends gradually in a very slight cariiiation to segment 8/9, and then 
in a curve of a quarter circle to the cremaster; a thin linear low carina- 
tion connects the point of the shoulder with the abdominal peak, and 
the wings are slightly thickened at and behind the shoulders; the 
transverse section of the abdomen after the peak is nearly circular ; the 
abdominal peak is somewhat higher than the apex of the thoracic cari- 
nation, and the straight top of the thoracic carination is at an angle of 
45^ to the longitudinal axis of the pupa. The spiracles of segment 2 are 
depressed naiTOW slits, the other spiracles are light, nearly white, ovals 
facing somewhat forwards. The cremaster is dorsally triangular, and 
embraces somewhat the last segment, its attachment-surface being 
considerably longer in the sense of the length of the pupa than its 
breadth. Colour of pupa light green, with the tops of all the carinations 
yellow, with a black speck on the abdominal peak ; the surface of the 
pupa is smooth and soihewhat shiny. Length 12'5 mm., breadth at the 
shoulders 5 mm., breadth at the front of the head just over 3 mm., 
height at the abdominal peak 6 mm., height at the apex of the thorax 
5 mm. 

Habits. The eggs me laid on the young shoots and leaves, generally 
J. II. 30 
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on a low shrub near a nulla with water in it and open to the sunlight. 
.The larvsB live generally on the underside of the leaves, eating all but 
the ribs or veins to which one finds them hanging. They emit much 
web and fall by a silk thread when disturbed, but only when touched 
or otherwise violently molested ; the larva rests with ils true legs ofF 
the surface, and its head curved down and often turned to one side. 
The pupa is formed always on the underside of a leaf, and rests quite 
parallel to the surface of the leaf. The larva reminds one forcibly of 
a pierine larvsB of the Gatopsilia, Ixias or Teracolus ty])e. Tiie butterfly, 
which is rare in the Kanara district, appears to be found only in the 
neighbourhood of its food-plant. 


Subfamily Nemeop.tin^®. 

73. Abisaka p’raterna, Moore. 

Euihelia rohxista, Roxb. {Myrsinem). 

Anlida humilu^ Vahl {Myrsinen'i), 


Family LYC^NTD^. 

74. Neopitiiecops zalmora, Butler. 

Qlycosmis prnfaphyUa, Correa (Eutaceii*). 

75. Spalgis EPius, Westwood. 

The larva is wholly carnivorous, feeding on (Wcuhi% atid not 
touching vegetable food at all. 

7G. Megisba MALAYA, Horsfield. 

This species has never been bred. 

77. Plebfjus* TROCHtLUS, Freyer. 

Zornia dipliylla^ Pers. (Leguminosie) , 

Heliotropium utrigonnra, Willd. {Boraginem). 

Larva. OF the ordinary lyceonid shape, but rather narrowed at 
both ends, broadest a little before the middle, someAvhat narrow. 
Head small, hidden under segment 2 in repose, having a rather long 
neck ; nearly black with a whitish labrum ; shiny, glabrous, and round. 
Segment 2 swollen on the front margin, somewhat depressed in the 

* Dr. A. G. Butlor in Ann. and Mag. of Nat, Hist., seventh serios, vol. v, p. 61, 
n. 23 (1900), records Pleleius frochilus, Preyer, from Nyasaland, noting that 
“ According to de Nic^villo this is a Chilades,’* In this I followed Dr. P, Moore, 
who placed the Lyanua putli of KoUar, which is a synonym of Lyetena irochtlus, 
Freyer, in the gen ns Chiladee, I do not know what the typo of Pleleius is. 
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centre of the dorsntn, in shape a perfect semicircle. Anal end rounded, 
the posterior segments sloping and flattened dorsally ; the usual gland, ^ 
and protrusible organs on segment 12, present. Spiracles very minute, 
round, edged with dark colour, above the marginal red band. The 
surface of the body covered moderately densely with small, cylindrical, 
white tubercles, from the top of each of which springs a rather short, 
brownish hair. The colour of the body is green, with a dorsal red band 
edged with white, and a marginal (subspiracular) similar band edged 
broadly below with white ; two parallel diagonal white lines on each 
segment, laterally, between the dorsal and marginal red bands ; on the 
dorsal red band near the front margin of each segment 3 to 10 is a small, 
green spot, which, on segments 3 to 5 at least, is a distinct depression, 
circular in shape. Length 7 mm., breadth nearly 2‘5 mm. 

Pupa. The pupa is distinctly lycaenid in shape, but is rather long 
and narrow, is slightly constricted dorsally behind the thorax, though 
not laterally ; the thorax is somewhat humped ; the front of the pupa 
is blunt, squarish ; the hinder end narrow and rounded ; thickest about 
segment 8 and highest about segment 7. The spiracles of segment 2 
are indicated by an oval, white mark. The other spiracles are small, 
nearly round, white. The surface of the body is rather shiny, covered 
with small, cylindrical, white tubercles which arc each surmounted by a 
rather long, somewhat curved, hair, these hairs are longest on the front 
portion of the pupa, and are nearly colourless. The colour of the pupa 
is green, very watery-coloured on the wings and anterior parts. Length 
6 mm., breadth 2*75 mm. 

Habits. The egg is laid in the axil of a leaf, on the flower, or on a 
pod, and the larva, on emerging, gets inside the flower or pod as the case 
may bo and feeds therein, changing the flowers, pods, &c., as necessary. 
It changes to a pupa on a leaf or in some such place, and the pupa has 
a lax tail-attachment and a body-band. 

78. Chilades LAI us, Cramer. 

Citrus medica, Linn. (^Ilutaccie)* 

Now recorded for the first time from Anshi and Giairsoppa in the 
Kanara District. 

79. Cyaniris puspa, Horsfield. 

Cyliata scanosa, Ait. (Leguminosss)* 

Xylia dolahriformiSi Benth. (Leguminosas), 


80. Cyaniris LiMBATus, Moore. 
Has not boon bred. 
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81. ZizERi LYSiMON, Hiibuer. 

Zornia diphylla, Pers. (Leguminosse) 

82. ZiZERA GAIKA, Trimen. 

Nelsonia campestris^ Br. (Acanthaceee). 

83. ZiZBRA OTIS, Fabricias. 

Zornia diphylla^ Pers. {Legumhiosse). 

Larva. The larva is. of the ordinary limaciform shape like those of 
the genera Gyaniris, Jamides and Polyommatus. Segment 2 is semi- 
circular with a dorsal triangular depression as usual ; the anal end is 
dorsally ilattish, with the dorsal line inclined to the axis of the length 
of the lai’va at an angle of about 30^, and semicircularly rounded in 
outline, with the two cylindrical, protrusible organs and a slit-sliaped 
gland ; the body is broadest from segment 5 to segment 7, and highest 
at segment 5 ; segment 3 overhangs segment 2 as usual. The head is 
round, shiny, smootl), yellow, the jaws dark brown, the labrum white. 
Before the last moult the head is entirely dark shiny red-brown 
coloured and hidden under segment 2. The surface of the body is 
dull, covered with minute white tubercles each surmounted by a 
minute, shat^p, white spine or hair ; there is a subdorsal row of three 
or four curved, shiny, dark brown, rather large (for the size of the 
larva) hairs on segments 3 to 10, only two hairs on each side on 
segments 7 to 10 ; the margin of the body is rather densely hairy, 
especially on segments 2 and 14. Spiracles shiny, minute, round 
(or rather hemispherical), yellow. Colour grass green, with a sub- 
spiracnlar yellow band from segments 5 to 12 ; an indistinct dark dorsal 
line. Length 9 mm., breadth 3 mm. 

PoFA. The pupa is of the ordinary shape of those of the genera 
Cyaniris^ Jamides and Polyommatus^ broadest at the middle, highest at 
the thorax, constricted in the dorsal line behind the thorax, rounded 
narrowly behind, narrowly square in front, the vertex of the head is 
in a plane perpendicular to the longitudinal axis of the pupa and rather 
large ; segment 2 is straight on the front margin, with a slight^triangular 
shallow and wide indentation in the dorsal line, and a hind margin 
curved concavely towards the front of the pupa : its dorsal line is in 
a plane at an angle of nearly 45° to the length of the axis, and tlie 
segment is very slightly convex tranversely to the length of the pupa ; 
the thorax is humped, and the line joining the fz^ont and hind margins 
is in a plane at an angle of about 30° to the longitudinal axis ; the 
dorsal line of segments 4 to 14 is convex ; the ventral lino of the 
pupa is straight ; the wings are slightly expanded laterally in parallel 
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lines. The surface of the body is smooth, slightly shiny, and covei*ed 
with erect, stiff, minute, light hairs, especially along the front margin, 
of segment 2 and about the anal end ; these hairs are simple and 
pointed. The spiracles of segment 2 are indicated by smooth, oval, 
yellow surfaces, the other spiracles are minute, shiny, convex, white 
surfaces. The colour of the pupa is light green with a black, dorsal 
stripe to segment 2 ; a dark, dorsal, thoracic line, a black smudge along 
the border of the wing at segments 4 and 5, two supra-spiracular spots 
on segments 7 to 12, and a dorsal, dai*k green line on the abdominal 
segments ; the wings and shoulders are slightly blotched with bix>wnish. 
Length 7 mm., breadth 3 mm. 

Habits. The eggs are laid anywhere on the plant, on the leaves, 
stalks or dowers; the lai'va eats the flowers, pods, &c., and is difficult 
to find. The pupa, attached by the tail and by a body-band, is formed 
anywhere convenient, on the uppei*side or underside of any leaf, cither 
dead or alive. 

84. Lyc^nesthes emolus, Godart. 

IVagatea spicata, Dalz. {Legumtnosse) > 

Saraca indica, Linn. (Leguminosm). 

Terminalia paniculatay Roth [Cmnlrelaceie). 

Oombretum extensmn, Rozb. (Comhretacese). 

85. LvcjENESTHES LYCiSNiNA, Felder. 

Buchanania latifoUay Roxb. ( Anacardiaceee), 

Wagalea spicata^ Dalz. {Legnminosas), 

Larva. The larva is of the usual onisciform shape, is rather bi*oad 
and stout ; the segments, being somewhat swollen dorsally, are very dis- 
tinctly marked, so that the lateral view of the dorsal line shows consider- 
able constrictions between the segments; the larva is broadest and highest 
at segment 7, segment 2 has the usual dorsal large depression and is 
semicircular, hiding the head as usual ; the anal segment is thickened 
round the margin, and slopes dorsally at about an angle of 45’’ to the 
longitudinal axis, and is semicircular in the hinder outline ; the gland, 
which is transvei'se and mouth-shaped, and the usual circular-mouthed, 
white, protrusible organs on segment 12, are present. Head small, 
shiny, smooth, yellowish ; the eyes black. Spiracles of the ordinary size, 
round, white. Surface of the body dull, covered with small, simple, 
reddish hairs, which are not very densely disposed, and are for the 
most part nearly adpressed to the surface. The colour is dark green, 
with a deep rose-coloui'ed, lather fine, but very distinct, dorsal line, and 
a large, triangular, greenish-yellow, subdorsal patch touching the dorsal 
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line in one basal angle (the base of the triangle being the hinder 
•margin of the segment) on each segment 3 to 10, each triangle being 
bounded narrowly with deep rose colour exteriorly (towards the 
spii acles) ; there is a marginal (underneath the spiracles on the margin 
of the larva) yellow band, interrupted at the margins of the segments 
by a deep rose-coloured mark, along segments 4 to 10. The dorsal line 
extends from segment 3 to the anal end. There is a small round 
depression on the dorsum of segments 3, 4 and 5, also one on the front 
margin of segment 2, and a lateral longitudinal depression pariillel to 
the margins of the segments on segments 3 to 6. There is a fringe of 
porrect hairs round the margin of segment 2. Length 11 mm., bi'cadth 
5 mm. 

Pct*A. Tlie pupa is nearly exactly like that of Lyeaeuesthes emolus, 
Godart, except that it is slightly more robust, i./?., stouter and more 
compact. The diamond-shaped dorsal mark at the Ijinder margin t>f 
the thorax is also present, it is this mai'kiiig indeed that makes the pupa 
so similar to that of L. emolns. The pupa is blunt in front, the vertex 
of the head is Hat, and in a plane at right-angles to the longitudinal 
axis of the pupa ; the head is not visible from above ; segment 2 is 
more or less semicircular in outline as to the front margin, though 
somewhat squarish to fit the flat head-surface ; no dorsal constrictions, 
except that segment 4 is slightly lower than the apex of tlie thorax ; 
no lateral constriction; the thoracic dorsal slope is gradual and in the same 
line with that of segment 2, which is at an angle of less than 45° with 
the longitudinal axis of the pupa; the apex of the thorax, which is just 
near its hinder margin, is the highest point of the pupa, and the broadest 
part is at segment 7, tiiough the breadth varies little from the shoulders 
to that segment; the anal end of the pupa is somewhat broadly rounded* 
The spiracles of segment 2 arc indicated by narrow white slits ; the 
other spiracles are raised, oval and white. The surface of the body is 
covered with very minute, white tubercles which are not very densely dis- 
posed. The colour is green with a dorsal thoracic yellow line, the 
thoracic dorsal diamond being yellow margined with brown ; there is a 
lateral interrupted yellowish line; the ventrum and underside are 
whitish ; the margins of segments 1 /2 and 2/3 and the wings show whitish- 
yellow ; and the whole pupa is more or less spotted-looking. Length 
10 mm., breadth at centre 4*6 mm., height at thoracic apex 4 mm. 

Habits. The egg is laid on a flower or in au axil of a flower stalk, 
and the catei-pillar at first bores into a flower bud, but afterwards lives 
outside curled round the flowers generally on which it feeds, being very 
difficult to see owing to its patchy coloration. It pupates amongst the 
flowers, or on a flotv'er stem, or on a leaf, &c., fixing itself by a body- 
band and by the taiL 
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86. Talicada ntseus, Guerin. 

Bryophylluni calycinum, Salisb. (Crassulacete). 

87. E7ERKS AIIGIADES, Pallas. 

Cylida scariosa^ Ait. (Leguminoaie). 

88. NaCADUBA MACROPITTHALMA, Feldof. 

Has, never been bred. 

89. Nacaddba heumds, Felder. 

Has never been bred. 

90. Nacaduba KOREiA, Felder. 

Acacia Ititsla, Willd. {Legnminosie) . 

Acacia hit sia^ var. esssia^ W. and A. {Legnminoam). 

Acacia pcnnataf Willd. ( Log aminoam) . 

91. Nacaduba atrata, Horsfield. 

Wagatea spicata^ Dalz. (Legumtnosas)^ N. plumbeoniicans. 

Ihnhelia robusta, Roxb. {Myrsinese), N. at rata. 

Ardlsia humilis^ Vahl (^Mi/rsinesB) ^ N, atrata^ 

Under this name I have included N. plnmheoviicans, Wood*Mason 
and de Niceville, a species originally described from the Andamans, as 
it is doubtfully distinct from N. atrata^ Horsfield, although in the second 
Kanara paper separate descriptions are given of the larva and pupa of 
both. Mr. J3ell thinks that the two butterflies mny be distinct. 

92. Nacaddba dana, de Niceville. 

This species has never been bred. 

93. Jamides bochus, Cramer. 

JButea frondosa^ Roxb. (Leguminoase). 

Ponganiia glabra. Vent. (Leguminosie), 

Xylia (lolabriformis, Benth. {Leguminosie). 

94. Lampidrs elpis, Godart. 

Kiempfma pandnrata, Roxb. {Scitaminem). 

HedycMtim coronarlum, Kcnuig {ScitaminesB) . 

Amomum micros fephanum, Baker (Scitaminese). 

Elettaria Cardamhmum, Matou {Scitamineas), the cultivated car- 
damom. 

95. Lampides CEiiENO, Cramer. 

Ahrus 2^recatoriu3, Linn. {Leguminosas). 
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Pongamia glabra^ Vent. (^Leguminosss), 

Saraca indica, Linn. {Leguminosse). 

96. Catochrysops strabo, Fabrioins. 

Schleichera trijugn, Willd. (8o>pindacese). 

Ottgeiuia dalbergioides, Benth. (Jjeguminosas) . 

QylUia scaHosa, Ait. (L^gtimhwssB). 

97. EfJCHRTSOPS CNEJUs, Fabricios. 

Ougeinia dalbergioides, Benth . (Leguminosse) . 

Cylista scariosa. Ait, {Leguminosse). 

In “ The Entomologist,” vol. xxxiii, p. 1 (1900), Dr. A. G. Butler 
describes the genus Enchrysops, which diHers from the genus Catochry- 
Boisduval (which has hairy eyes), by having the eyes of the 
imngo “ Quite smooth instead of hairy.” 

98. Bcjchrtsops panda va, Horsfield. 

Wagatea spicata^ Dalz. (Leguminosie), 

Xt/Jia dolabriformis, Benth. (Leguminosns). 

99. Tarcccs THEOPHRASTUS, Fabricius. 

Zizyphus Jnjuha^ Lamk. {Ehamnew), 

100. Tardcus TELicANUS, Lang. 

Ougeima dalhergioides, Benth. (Leguminosse) . 

Tliia is an older name for Tarucus pliniiis, Fabricius, of the Kanara 
lists. In the first Kanara list, p. 353, it is noted that tlie larva in Bom- 
bay feeds on Sesbania aculeata, Pors. {Leguminosse). 

101. * Castauus ROSiMON, Fabricius. 

Zizyphus Jujuba^ Lamk. (fihamneae), 

102. Oastalius ananda, de Nic^ville. 

Zisyphus Jujuba^ Lamk. (Bhamneie). 

Zizyphus Xylopyrus^ Willd. (Rhamnese). 

Zizyphus rugosa^ Lamk. (JRhamnese). 

Terminalia paniculata, Roth {Combretacese). 

Loranthtis Jongijlorus^ Desrouss. {Loranthacese). 

103. Oastalius ethion, Doubleday and Hewitson. 

Zizyphus Jujuba, Lamk. (Bhamnese). 

Zizyphus XyhpyruSy Willd. (Bhamneae). 
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104. CASTALins DEGiDiA, Hewiiaon. 

Zizyphm rugosa^ Lamk. (Bhamne/e), 

105. POLTOMMATUS ECRTICUSt, LinneBUS. 

Butea frondosa, R>oxb. ( Leguminosse)* 

Cajanus indicusy Sprang. (Leguminosss), 

106. Amrlypodca ANITA, Hewitson. 

Olax scandensy Roxb. (Olacinese), 

107. Traota timoleon, Stoll. 

Ficus hengalcnsisy Linn. (JJrtieacesa) . 

Ficus indicay Linn. ( TTrticcuaese), 

Ficus glome ratity Roxb. ( UrHeacesc), 

108. Sorexora quercetorgm, Mooro. 

Acacia Tntsiay Willd, {Legumiuosw). 

Acacia peunatn, Willd. (Legtiminns/ie). 

109. Tradcka mglticaudata, Moore. 

Trewia muHflora, Linn. (Enphorhiaceie), 

Ego. TIio egg is simibir in shape to that of the species of the 

genus Arrhopala, i.e , it is dome-shaped, bat is broadest above the base ; 
it looks, however, to be turbaii-sliaped, i.e., flat on thfe top. The reason 
of this is that there are two row.s of long delicate feathery- looking 
spikes, finely bifurcated nt the top, placed at right-angles to the polar 
axis of the egg and slightly converging, one row to the other, at the 
points. There are two-and-a-half cells from the base to near the 
summit of the egg, and these spikes are situated where the walls of 
the middle row of cells intersect with the walls of the top perfect cells 
and the bottom derni-ceils. The cells are large, nearly regularly 
quadrilateral, with hue rather high walls, and are flat-bottomed. On 
the summit the egg is punctuated, and has a rather large, central, 
circular depression (inicropyle). The colour is finely granulated green, 
the walls of the cells and the spikes being white. The cells round the 
“ equator ” of the egg are ten in number. The breadth of the egg is 
0*6 mm., and the height 0‘4 mm. 

Larva. The larva in shape and habits agrees in all vespeoia 
absolutely with that of the species of the genus Arrhopala. The head 
is hidden beneath the second segment, is shiny, rather large, and black. 
Segment 2 is semi*oiroular, very slightly indented in the middle of the 
front margin ; the middle dorsal depression is semi-elliptioal (ronnd end 
J. II. 31 - 
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anterior), velvety black, with a dorsal green line. Segment 3 is suddenly 
somewhat higher and broader than segment 2. Segments 4 to 11 nearly 
of the same breadth and length ; segments 12 to 14 deci'ease in breadth, 
the anal segment being rather dat, thickened round the outer margin, and 
broadly rounded at the end, with a dorsal square velvety black patch 
bisected by a dorsal green line. The whole larva is depressed, being of 
one height from segment 4 to segment 10, both inclusive. The spiracles 
are plainly visible, rather long ovals in shape, and yellow in colour. 
The surface of the body is covered with minute, short, star-like hairs, 
light-coloured and sparse ; on the black patches thej' are black and 
denser than anywhere else ; the surface is also laterally corrugated on 
each segment, with a few latero- ventral deep punctuations ; the whole 
margin of the larva hears long simple hairs placed somewhat far apart. 
The gland on segment 11 is large and conspicuous, surrounded by an oval, 
deep black patch, which patch has a thin green line all round just within 
its margin ; the longer axis of the oval is transverse to the body length. 
The organs on segment 12 are circular-mouthed, protruded as white 
cylinders. The colour of the larva is light green, with a dorsal dark 
green line flanked on either side by a white line ; a latero-dorsal -white 
line ; a lateral white line : all six white lines commence on segment 3, 
and end just in front of the gland on segment 11. The segments are 
distinct. The space on the dorsum between the lateral white line and 
the white line flanking the dorsal green line is obscure rose-coloured. The 
larva changes to a^.brown-pmk before turning into » pupa. The total 
length of the f ull-grown larva is 19 mm., the breadth is 7'5 mm. 

PoPA. The pupa resembles that of the species of the genus 
Arrhopala. The head is hidden, bowed. Segment 2 is large, very 
convex, with a semi-circular front margin, ascending in the dorsal line 
at the same angle as the front of the thorax. Thorax very evenly 
curved to the apex, then evenly descending to segment 5 from the 
rounded apex. The pupa is slightly constricted dorsally behind the 
thorax, not at all laterally ; dorsal outline straight from segments 5 to 8, 
then descending gradually to the front margin of segment 10, after 
which the surface is perpendicular to the longitudinal axis of the pupa. 
In lateral outline the pupa increases from the head to the slightly 
angular shoulders, then still more, though slightly, to segments 7 
and 8, after which it decreases gradually to the end; the end is 
rounded, though nut broadened out like a hoof, and is applied round the 
margin closely to the surface of suspension. The shoulder has a small 
tubercular swelling. The spiracular expansion of segment 2 is small, 
long, facing forwards* Spiracles with swollen lips, oval, conspicuous, 
light brown in colour. Gland scar and marks of organs of segment 12 
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conspioaoQS. Body eurface very Bnely covered with minute tuber- 
cular granules which sometimes coalesce into lines. Colour very dark * 
rosy-brown, lighter on the abdomen and dorsum ; a dorsal light brown 
line on segments 2 to 4 ; a row of two or three light brown spots 
parallel to the margins of the segments on each side of the dorsal line 
on segments 6 to 10, Underparts of pupa light rosy-brownisli -yellow. 
The pupa is fastened by the tail and a median band. Total length 
14 mm., breadth at segment 7 is 6*5 mm., height at the apex of the 
thorax 5*3 mm., breath at the shoulders 5 mm. 

Habits. The eggs are laid singly or in tows and threes on leaves, 
leaf stalks, stems and twigs, even on the trunk of the tree, generally in 
cracks, crevices, or axils. One female lays many on the same tree. The 
butterfly is fond of the sun, and sits for long periods on one leaf basking 
with closed wings, sometimes on a twig, stem, or trunk of a tree ; with 
care it can be caught in the Angers, but once on the wing its fligiit is ex- 
tremely rapid though not sustained. The larva from the first moult makes 
a house or shelter for itself by turning over a bit of the edge of a leaf, 
fixing it and lining it with silk, and eating holes all round through both 
the layers of the leaf except on the outer side ; it makes new nests as 
required, feeding always on the tender leaf on which is its housel It 
wanders off to some crevice in the bark, hole in the tree, or even down 
to the ground, to pupate, getting under a dead leaf, or clod of earth, or 
into a hole in the ground, in the latter case. A dozen pupee are some- 
times fouud together. The butterfly is difficult to' kill by squeezing. 
Some of the larva; are attended by ants of the genus Cremastogaster^ 
some are not : at any rate the ants do not appear to care much for them, 
as they will leave them on the slightest alarm. The pupm are sometimes 
attended by these same ants. The reason the butterfly is so rare is 
most probably because the tree on which the larva feeds is, as a general 
rule, about 150 feet in height, with a clear stem of some 60 feet, and 
the butterflies keep to the top. The V)ason of the success in obtaining 
so many larvce and pupa; was that extensive cuttings of this tree had 
taken place, and there were large areas covered with young stool-shoots. 
Generally, at other times, and in other places the buttei*flies— or what 
was presumed to be this butterfly — have been noticed flying round and 
basking on the leaves of the tops of high trees of Trewia nudiflora^ Linn. 
The known range of this butterfly is curious, as it is recorded only 
from Tenasserim in Burma and from the I^ilgiri Hills and North Eanara 
in South-Western India. The female has hitherto only been recognised : 
Mr. Bell has sexed when freshly caught and newly emerged all the 
specimens (a large number) in his collection. The male can hardly be 
said to differ superficially from the female, it is usually somewhat 
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smaller, and the bright smalt-blue of both wings on the upperside is 
slightly lighter and more silvery in shade. 

110. Arrhopala GiSNTAURUs, Fabricius. 

Hopea Wightiana, Wall. (Dipterocarpex), 

Xylia dolahriformis^ Benth. iLeguminosm), 

Terminalia tomentosa^ Bedd. {Comhretacae) . 

Terminalia paniculatay Roth {Gomhretacete). 

Lagerstroemia lanceolata. Wall.* (Lythracete), 

111. Arrhopala amantes, Hewitson. 

Hopea Wightiana, Wall. (Dipterocarpese). 

Xylia dolabriformvs^ Benth. (Leguminosm) . 

Terminalia paniculata^ Roth {Comhretace»i). 

Lagerstroemia lanceolata. Wall. (Lythracem). 

112. Arrhopala abseos, Hewitson. 

Has not been bred in Kanaia. 

J i:i. Arrhopala ganaraica, Moore. 

Hopea Wightiana^ Wall. {IHpterocarpese)* 

114. Arrhopala bazalus, Hewitson. 

Hopea Wightiana, Wall. {Dipterocarpese), 

Terminalia paniciilata, Roth {Comhretaceie). 

115. CuEETis THBT 13 , Drury. 

A hrus precatorvus, Linn. ( Leguminosio ) . 

Pongamia glabra. Vent. {Leguminoste), 

Derris Heyneana, Benth. (Leguminosie), 

Wagatea spicata, Dalz. (Leguminosse). 

Xylia dolabriformisy Benth. {Leguininosw) , 

Mr. Bell notes that the larva of this species feeds on other species 
of Leguminosse than those named above. 

116. CoRETis BGLis, Doubleday and Hewitson. 

Ougeinia dalhergioides, Benth. {Leguminosw), 

117. Zesios GiiRYSOMALLUS, Hiibner. 

Xylia dolabriformisj Benth. (Leguminosse). 

* Tbk plant in ibe second Kanara {Miper, p. 382, appears under the name of 
Lagerstroimia micrucarya, Wight, which is given by Sir J. 1). Hooker as a synonym 
of Zi. lanceotata. 
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Terminalia iomentosa^ Bedd. (ComWetacese). 

Termiualia paniculaia, Roth (Gomhretaceaa) » 

Psidium Guyava^ Lion. (Myrtaceso). 

Clerodendron in/ortunatum, Gaertn. (Verhenaceas). 

Argyreia speclosa; Sweet (^Convolvulacese), 

Loranthus longiflortM, Desroass. (Loranthaceasi). 

Mr. Bell notes that the larva of this butterfly is found on many 
other plants than those given above frequented by the ferocious red, or 
yellow, tree ant, (Ecophylla smaragdina, Fabricius. The lavvss are so 
persistently carnivorous that each one has to be bred by itself. 

118. Camena argektea, Aurivillius. 

Oamena (1865) is perhaps too near to Camaena (1850), the latter 
name having priority, in which case the fo!*mer name must give way to 
Pratapa. This butterfly appears in the second Kanara paper, p. 384, as 
Camena cippus, Fabricius, but Dr. Chr. Aurivillius in Ent. Tids., vol. xviii, 
p. 146, n. 48 (1897), has shown that the tiue Hesperia’'* cippusoi Fabri- 
cius is the same as Hesperia ** (Tajuria) longinus, Fabricius, and that 
the latter name must sink as a synonym to the formei*, which is the oldci*. 
Dr. Aurivillius has renamed the Camena cippus of authors, but not of 
Fabricius, Pratapa argentea. It has never been bred. 

119. Camena deva, Moore. 

Loranthtis scurrula, Linn. ( Loranthacem ) . 

Loranthus tomentosus, Heyne {Loranthaceas) . 

120. Creon CLEOms, Godart. 

Loranthus scurrula, Linn. {Loranthacese), 

Loranthus elastic U8, Desroass. (Loranthaceic), 

12J. Afhn^'us YULCANas, Fabricius. 

Zizyphus Jnjuha, Lamk. (lihamneae), 

Zisyphus rugosa, Lamk. (Bhamnex). 

122. Aphn^^us LOUiiA, Horsfleld. 

Zizyphus rugosa^ hsitiDk, {Bhamnex)» 

Wagatea spicata^ Dalz. (Leguminosx). 

Xylia dolahriformiSf Benth. (Leguminosx) • 

Terminalia pametdata^ Roth {Comhretacex). 

Psidium Ouyava^ Linn. {Myrtaceee)^ 

Lagerstroemia lanceolata^ Wall. {Lythracese). 

Argyreia sericea^ Dalz. and Gibs. ( Conmlvulacex) > 

JJioscorea peniaphylla^ Linn, (fikoscoreaceas). 
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Under il. hliita the A. concani^s of Moore, ivbicli is recorded (p. 386) 
doubtfully as a species distinct from A, lohita io tbe second Kanara 
paper, is included. 

123. Aphx-eus ABNOBMis, Mooi*e. 

A single specimen bas been obtained in tbe Kanara district at 
Jaggalbett, above tbe gbats. It bas never been bred. 

J24. APHNiEus ICTJS, Hewitson. 

There is a single male of tbis species in Mr. Bell's collection which 
I bave examined. It bas never been bred. Tbis species and tbe last 
are new to tbe Kanara list. 

125. Tajubia ikdka, Moore. 

Loranthus elasticiiSf Desrouss. (Loranthaceie), 

126. Taj OKI A cippus, Fabricius. 

Loranthus Wallichiantu-, Schultz. (Loriinthacesc) . 

Loranthus scurrula, Linn. (LorantJiacem). 

Loranthus longijlorust Desrouss. (Loranthacem). 

Loranthus elasticus, Desi*ouss. (Loranthaceaj) , 

Tbis species appears in the second Kanara paper as Tajurin long in as ^ 
Fabricius. With regard to tbe change of name see No. 118 ante, 

127. Tajduia jeuana, Moore. 

Mr. Bell has a male of tbis species taken at Karwar in the North 
Kanara district. It is new to the list of Kanarese butterflies, and has 
never been bred. 

128. Ops melastigma, de Niceville. 

Loranthus scurrula^ Linn. {Loranthaceee). 

Loranthus tomentosus^ Heyne {Loranthaceee) , 

129. Ghliabia 0 TH 02 fA, Hewitson. 

MhynchostyUs retusa, Blume {Orchidese). 

Saccolahium papillosum, Lindl. {Orchidese), 

130. Zeltus etolus, Fabricius. 

Tbis species bas never been bred. 

131. Oheritba japera, Butler. 

ISaraca indica, Linn. (Leguminom)* 
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Xylia dolahnformts, Benth. (Legtminosee), 

Cinnamomum seylanicum, Brejn (^LaurtneaB), 

332. Rathinda amor, Fabricios. 

Hopea Wight iana, Wall. {Dipteroc^rpefe), 

Schleichera trijuga^ Willd. (Sapiudaceas), 

Eugenia zeylanica^ Wight {Myrtacem). 

Careya arhorea, Roxb. (Mijrfacese). 

Ixora coccinca, Linn. ( Ruhiacem), 

Loranthus longijlorus^ Dearonss. {Loranthacne), 

Croton sp. {Euphorhiaceae), 

* 

133. Hon AG a onyx, Moore. 

This apeciea has never been bred. 

134. Catapcecilma* r leg a ns, Dnice. 

Terniinalia iomeutosa, Bedd. {Comhretacpm), 

Termhmlia paniculata^ Rotli (Conihretace^e). 

Lagerstrop-mia lanceolata^ Wall. {Lythraceae), 

Mr. H. H. Druce in Proc. Zool. Soc. Loud., 1895, p. 012, 
that if the Sumatran, Indian and Ceylone.se species of Catapoecilmn allied 
to 0, elegam should prove to be distinct from the typical Bornean form 
it may be called C. major, 

135. Loxura atymnus, Cramer. 

Dioscorea pentaphylla, Linn. {Diosco^'eacea^) . 

Smilax macrophylla, Roxb. (Jjiliaceae), 

The pupa of this species is suspended by the tail Only, with no 
median band. In tlie second Kanara paper, p. 390, the latter is inad- 
vertently given as being present. 

As the eight genera, Camewa, Orcon, Aphnmus, Tajnria, Ops^ Gheritrn, 
Bathinda and Loxura have the pupa suspended by the cremaster only 
with no median girth, they would seem to form one very natural group, 
this character being an extremely abeiTant one in the Lycsenulie, The 
larvae and pupae in these genera are also very similar. In the genu.s 
Spalgis also the pupa is attached by the ci’emaster only wiih no median 
band. 

136. Drodorix EPiJAEBAS, Moore. 

Gonnarns Ritchiei^ Hook. f. {Oommracpae) . 


137. ZiNAPSA TODARA, Moore. 

Acacia Intsia, Willd. (Leguminosse)^ 
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Acacia Intsia^ var. cmia^ W. and A. (LeguminossB). 

Acacia pennata, WiWd. {Leguminosse)^ 

138. Rapala schistacea, Moore. 

Acacia Intsia^ var. cassia, W. and A. (Leguminossc). 

Acacia pennafUj Willd. {Leguminosie). 

Quisqualis indica^ Lmn. (Combretaceas) , 

139. Rapala lankana, Moore. 

Wagafea spicata, Dalz. (Leguminosse), 

Acacia Intsia, var. cassia, W. and A. (Legmnwosm), 

Acacia pennata, Willd. (Legnminosie) . 

Larva. The larva is similar in shape to the larva* of other species 
of llapnla. Head sliiny, smooth, very li^lit yellow, with the jaws and 
the basal joint of the anteniiie white. Tlie “ teeth ” or processes on the 
.eoj^ments are round- topped, with a slight constriction before the end of 
e.a«!h tooth, givingthe teeth the appearance of being bal 1 -topped ; the 
anal teeth and subdorsal teetli of segment 2 are smaller than the rest, 
being little more than knobs. There is a subdorsal tooth to each 
segment except segment 13, a subspiracular tooth to each segment 
except segments 13 and li; the subdcfrsal teeth of segments 11 and 12 
are much further apart than on any other segment ; the teetli of segment 
2 are on the front margin, those of segment 14 on the hinder margin, all 
the rest in the middle of their respective segments. 'I'he surface of the 
body is smooth, oily-looking, each tooth having about eight golden- 
rolonred hair.s proceeding from the extremitj", w'hich are about the same 
length Hs the, tooth itself. The spiracles are oval and black ; the gland 
on segment 11, and the cylindrical protrusible organs of segment 12, are 
present. The colour of the larva is a light oily yellow-greenish, with a 
diagonal w'hite band along the base of each subdorsal tooth, and below 
it, from tlie front margin near the subdorsal line down and back to the 
hinder margin to just behind the spiracle; the area on each segment in 
front of this line is suffused with brown ; a light brown patch with a 
white cross on it dorsally on segment 2, and a small subdorsal green 
rising on the hinder margin of that segment; the dorsal parts of segments 
11 and 12 are pink-greenish ; there is a dorsal bluish line. The colour 
of the larva may be dark green with the diagonal lines yellow, an4 the 
areas in fi-ont of these lines deep rich brown-red when it is feeding on 
the red flowers of Wagaiia spicata, Dalz. Length 19 mm. if moving, 
breadth 5 mm. omitting the teeth, 7 mm. if the teeth be included. 

Pdpa. The pupa agrees iu shape with those of the other species of 
Eapala found in North Kanara, the length from segment 4f/l} to the front 
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being about equal to the length from the same point to the anal end ; 
the breadth is greatest at segment 7, though but little more than at the 
shoulders ; the height is the same at segment 7 and at just before the 
hinder margin of the thorax ; the vertex of the head is inclined towards 
the ventral line of the pupa ; the front margin of segment 2 slightly 
overhangs the head, and its dorsal line is inclined at an angle of about 
45'^ to the length axis of the pupa ; this segment is large, leather square 
in the front outline (which is the front of the pupa), and slightly pinched 
laterally behind the spiracles on the margin of segment 2/3 ; the thorax 
is very large, and increases in breadth from the front margin to the 
shonlders, is slightly pinched in front dorsally, and has the hinder margin 
coming to a point in the dorsal line ; its dorsal line is evenly curved, is at 
an angle of 45^^ to the length-axis of the pupa in its anterior half, and 
curves through a plane parallel to that axis as far as the margin of segment 
3/4 ; segment 4 has its dorsal line inclined from the front margin to the 
hinder margin towards the length-axis, so fhat the pnpa is constricted 
somewhat dorsally, its dorsal line rising again from segment 4/5 to 
segment 7 ; the margin of segment 9/10 is I'aised, as is nsnal with the 
pnpm of Eapala, there being a thin interval between the margins ; the 
liinder end of the pupa is rounded; the ventral line is straight., The 
surface of the pupa is finely reticulated, and has some minute erect 
hairs on segment 2, on the thorax, and on the dorsum of the other seg- 
ments ; these hairs are sparse. The spiracles of segment 2 are raised, 
oval, small, golden-yellow surfaces which face forwards, the other 
spiracles are of the same colour, small, oval and raised. The oolour of 
the pupa is light rose-brown, segments 4 and 5 are generally dark, the 
margin of segment 9/10 is dark ; there is a dorsal darkish line and a 
darkish lateral spot on each abdominal segment ; the wings, segment 2, 
and the sides of the thorax, are darkish. Length 12'25 mm., breadth 
6'25 mm. at segment 7, at the shoulders 5*75 mm. 

Habits. The larva lives on the flowers and young parts of the plant 
on which it feeds, and always on such plants as are frequented by the 
large red ants (Eoophylla smaragdinat Fabrioius, which tend the larrie. 
Pupation takes place anywhere, amongst the flowei's, in the crevioes of 
the stems, Ac., and the pupa is attached by the tail and by a body-band. 
The pupa when disturbed makes the usual creaking noise which is so 
common amongst lyomnid pupae. 

140. Rapala varuka, Horsfield. 

Zizyphue Xylopyrus^ Willd. {Bhamnem). 
rugoea^ Lamk. (Shamnm)* 

J, u. 32 
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Xylia dolahrtformu^ Benth. {Lejuminosse}*. 

Qutsqualis indica^ Linn. {Oombrefaceae). 

< 141. BAPALii MELAMPus, Cramer. . 

Z izyphtis 7-ugosa, Jj&mk. {Uhamneee), 

■ Otigeinia dalhergioides^ Benth, (Leguminosie) , 

142. Bindahara sugriva, Horsfiold. 

Salacia oblonga^ Wall. {Celastrmeai) . 

143. ViRACHOLA ISOCRATES, Fabricius. 

Tainai'indus indica^ Linn. (Jjegiimino8i}s)» 

Ptinica QranaUi^n^ Linn. (Lythracem). 

Bn^idia nliginosaf DO. (Rtthiace/v). 

144. ViRACHOLA PERSE, Hewitson. 

.dno?ia squamosa, Linn. (Anonacei^). 

Jiandia iiHginosa, DC. (Ruhiaceie). 

Randia damelo7*mii, Lanik. (Jtnhiacefe) . 

Family PAPILIONIDuE. 

Subfamily Pierin*^:. 

145. Leptosia xiPHiA, Fabricius. 

Crafwva religiosa, Forst. {Cappai'ideas). 

Cappans ITeyneana, Wall. (Capparidese). 

Cappari^ sepiaria, Linn. (^Gapparidese) , 

Gapparis horrida, Linn, f, (Oappnride{k>). 

This butterfly appears in the second Kanara list under the syno- 
nymic generic name Nycliitona. 

146. Delias eochakis, Drnry. 

Loranthus longiflorus, Deerouss. (LoranthaceaB). 

147. Prioneuis sm, Felder. 

This rare butterfly lias not been bred in Kan am, but Mr. Bell 
has seen a female laying eggs on a plant which is probably Gapparis 
fene^a, Dalz. {Cappaiidese). The eggs hatched out, but the larva failed 
to reach maturity. In Ceylon Mr. E. B. Green says that the larva 
feeds on Gapparis. 

148. Catopstlia pvbanthb, .Ljnnjreas; 

Cassia occidentalisj Linn. (Lsguminosw). , . 
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149. Oatopsilia crooale, Cramer. • • 

Cassia Fistula, Linn. {Leguminosse)^ 

CJassia siamea, Lam.* (Leguminosm)> 

Larva. The larva [of C. catilla, Cramer] is very similar in eveiy 
way to that of Catopsilia crocale, Cramer [these two species are in- 
de Niceville*s opinion one and the same species]. The head is ronnd, 
green, the clypens edged with brown, covered with small, shiny, black 
tubercles which are not very large and do not hide the colour of the head ; 
the anal flap is rounded, but looks square at the extremity, and is covered 
with small tubercles, not black but green, each bearing a short hair; the 
body is covered with rows of small black tubercles as in C, crocale, of 
which only the row along the spiracnlar line is conspicuous. The spiiu- 
cles are oval, shiny and white. The colour is green, with a spiracular 
white band touched with bright yellow on segments 2 to 5, and these 
segments, especially 3 aud«4, are distinctly flanged on the spiracular line 
as in the larva of Hehomoia australis, Butler, though not to so great an 
extent. Length 51 mm., height 7 mm. 

Pupa. The pupa is the same as that of 0. cromZs at first sight, 
but the dorsal line of the thorax is absolutely parallel to the longi- 
tudinal axis of the pupa for two-thirds of its length ; consequently the 
hinder part just before the margin is perpendicular to this parallel 
part, i.e., is raised suddenly though very slightly above tlie front margin 
of segment 4, and the front end of this parallel dorsal line is at an 
angle, and a sharpish angle, with the front slope of the thorax ; the 
shoulder too is distinctly angled, t.e., the point where the lateral line 
of the head and segment 2 meets that of the wings ; the front margins 
of segments 9 and 10 in the dorsal line when looked at sideways show 
a minute peak overhanging the hinder margins of segments 8 and 9 
respectively ; the cremaster is distinctly bifid at the extremity, and has 
some shiny, very short, black suspensory hooks dorsally as well as at the 
extremity. There is a dorsal rugose black tip to the snout terminating 
the head, which snout is cylindrical in its apical half ; there is no 
black line round the eye as in (7. crocale, and there is a dark green- 
blue dorsal line, which is yellow on the thorax, as well as the supra- 
spiracular yellow line. Length 34 mm., length of snout 3 mm., breadth 
at segment 7 is 9 mm., height at apex of curve of wings (segment 6) 
10 mm., height at the apex of the thorax 8 mm* ^ 

[ZZ. Habits. The habits are the same as in C. crocale in every particular 
both as to the larva and* the pupa. Mr. Bell notes that until the day 
(30th July, 1898), on which he wjote this description he always 

* This plant appears in the first Kanara paper, p. 360, under its synonymic name . 
Cassia sumatrana, Boxb. 
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cobBidered 0, crocaU and 0. caiUla were one and ilie same batierflj, bni 
^ it always struck him as somewhat anomalous that nearly all tiie 
butterflies caught below the hills on the North Kanara coast should be 
of the former form, while the great majoiity of those caught on the 
tops of the hills and in the heavy jungles should be of the latter form. 
There is but little doubt, he snys, that the former is a more or less open- 
country butterfly, while the latter keeps nearly altogether to the 
jungles. 

150. Trails U£CABE, Linnaeus. 

Sesbania aculeaia^ Pei'S. {Leguminosse), 

Cassia occidentalism Linn. {Leguminosse). 

Cassia Tora» Linn. (^Legumiuosie), 

Cassia glaucam Lam. (Legtimimsie). 

1.51. Tkbus siLHETAMA, Wallace. 

l^oinciana regiam Bojer {Leguminosse). 

Wagatea sjpicata, Dalz. (Leguminosse). 

152. Terias niBYTUEA, Fabricius. 

Cassia pumilay Lam. {Leguminosse), 

153. Teriab LiSTA, Boisduval. 

This butterfly has not been bred in Kanara. 

154. Tebias vekata, Moore. 

There are specimens of this species in Mr. Beil’s and my own 
collection taken in Karwar in October. It is new to the Kanara list, 
and it has not been bred. 

155. Teracolus auaxa, Fabricius. 

Salvadora persica^ Linn. (jSalvadxn acese), 

156. Tebacolus KTRiOA, Boisduval. 

Cadaha indicam Lamk. {Capparidese) in Bombay. 

Mr. Bell has caught a single specimen only of this butterfly in 
Kanara^ from whence Dr. Butler also records it. 

157. Tebacolus euohabis, Fabricius. 

Oapparis sepiaria^ Linn. {Capparidese) at Bijapur. 

This species is new to the Kanara list. Dr; F. Moore has 
recorded it from North Oanara as 2’. palhns^ Moore, which is a synonym 
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of T» eucharis. Mr. Bell hae received it from Bijapur, which lies N.-B. 
of Kanaiu, but has never taken it in Eanam itself. 

158. IxiAS prRENR, Linnseos. 

Capparu sepiaria^ Linn. {Capparidese) at Bijapnr. 

Dr. A. G. Butler in his latest revision* of the genus Ixias restricts 
J. pyrene^ Liunasus, to China, and records /. frequens^ Butler, from 
“ India generally,” J. dharmsaleef Butler, from “ Indio, from Darjiling 
to the Western Provinces and southwards to the Neilgherries,” and 
J. pirenassay Wallace, from “ Western India southwards to Depalpur.” It 
is unknown to the writer to which of these species, if any, Dt*. Bailer 
would assign the butterfly that is placed here under the parent form. 
I. ciufjalcnsisy Moore, is restricted by Dr. Butler to* Ceylon. Mr. Bell 
doubts the occuiTenceof J. pyrene iu Kanaiti, though it certainly occurs 
commonly elsewhere in the Bombay Pi esidency, and at Bijnpnr, N.-E. 
of Kattara, but it has been recorded fi-om A place half-way up the 
ghht on the road to the Gairsoppa Falls.” 

159. Ixias marian^'e, Citiraer. 

Gapparts sepiaria, Linn. (Capparidem), 

New to the Kauara list. It is comuiou ou the Malemani or 
Gairsoppa Gh&t in Kanaru. It has not been bi'ed in Kanai*a« 

160. Hebomoia australis, Butler. 

Cratssva religiosa, Forst. {Cappandees). 

Gapparts Heyneana, Wall. (Gapparidtie). 

Gapparis Moonit, Wight (Capparidese). 

Capparis sepiaria^ Linn. (^Capparidess). 

This species appears in the second Kanara list as H. gUiucippey 
Linnseus, but Dr. Butler has recently separated ofE the South Indian 
and Ceylonese form under the name if. auetralis from the North-East 
Indian, Bui'mese, Malayan Peuinsnla and Chinese if. glaucippe.f 

161. Nepheronia PiNtiASA, MoCre. 

Gapparis Heyneana^ Wall. (Oapparidem). 

162. Nepheronia hipiua, Fabricius. 

Gapparts Seyneam^ Wulh {Capparidesa). 

Gapparis horridet^ Linn. f. (Oaj^aridese). 


♦ Auu. aud Mag. of Nat. Hist., Beveuth Beries, voJ. i, pp. 193-143 (1898). 
t Ana. aud Mag. uf Kui. Hist., aeTeuUi aeries, vol. i, pp. 289-393 (1898). 
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163. Appias xiBTTHEA, Fabricias. 

. Crataeva religiosay Vorst. (Oaiyparidese). 

Capparis horrida^ Linn. f. (Gapparidese), 

This species is entirely omitted from Dr. A. Gr. Bailer’s recent 
nionogrnph of the genns Caiophaga (Ann. and Mng. of Nat. Hisi., 
seventh series, vol. ii, pp. 392-401, 458-467 (1898). Possibly with 
A. zelmira^ Cramer, he considers it to be a true Apptas, and generically 
distinct from the genns Catophaga, Hiibner. 

164. Appias tapbobana, Moore. 

Cratseva religiosa^ Forst. {Capparideas). 

This species is given in the second Kanara list as A. hippoidea^ 
Moore, that species being a synonym of A. JdppOj Ci’ainer, found in 
North India, Burma, the Malay Peninsula, Indo-China, China, and 
many islands of the Malay Archipelago. A. hippo is distinct from 
A, taprohana^ the latter occurring in South India and Ceylon only. 

165. Appias albtna, Boisduvah 

Hemicyelia vemiata, Thwaites (Euphorhiaceae), 

This species is given ns A. neombo, Boisduval, in the second Kanara 
list. A. neomho is a species which cannot be satisfactorily identified, 
though I have some specimens of Appias from North Kanara that agree 
fairly well with the original description, but these in my opinion do not 
represent a distinct species, but are probably a dry-season form of 
A. loardiiy Moore, or possibly of A. aihwa^ Boisduval. They were all 
caught or bred in December. Dr. A. G. Butler in Ann. and Mag. of 
Nat. Hist., seventh series, vol. ii, p. 397, n, 11 (1898), places Fieris 
neomho as a synonym of Catophaga alhina. 

Larva. The laiva is very like that of Appias taprohana^ Moore, 
in appearance, but is as a rule more ihickly covered with black tubercles. 
The body is more or less cylindrical, but narrows somewhat at segments 
2 and 3, and still less so at the anal end ; the anal flap is thick, 
semicircularly rounded, and inclined at an angle of 45® to the length- 
axis of the larva, and has a small, very slightly developed, conical 
tubercle before the extremity on each side of the dorsal line ; the fi-ont 
half of the flap is shiny and black, and has some conical tubercles of 
different sixes all over it, each surmounted by a single fine hair, there 
being one subdorsal tuberele lorger than the rest ; the posterior half 
is green and smooth except for the tubercle above the extremity just 
mentioned ; the body is somcivhat stouter in the middle ; the head is 
broader than the body at. segment 2. Head round, shiny, oily yellow 
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all OTor, with a trather large and rather narrow triangular eljfjeiiSy the 
labram and antennsa coloured like the head ; the sarface covered with 
small, conical, setiferons, black tubercles, three on each side of the dorsal 
line on the vertex, two or the border of the cljpeus at tlie opex on each 
side, and one above the apex on each side of the central line, about eight 
on each lobe besides, in addition io which there arc several small cylindri- 
cal points, all, tubercles and points, with a surmounting tine liair. Sarface 
of body rugose with six transverse rows, from above the spiraculnr 
region over the dorsum, of small, shiny, conical, setiferous, black tubercles 
to each segment; segments 2, 12 and 13 have only a few transverse 
rows of such tubercles ; the front row of each segment is generally 
composed of larger tubercles than the others, and especially the sub- 
dorsal tubercle of that first row is generally large, the tnberoles of 
segment 2 nearly render the whole segment black ; the surface is shiny 
as well as the tubercles, and has besides a few cylindrical, setiferons, 
black points. Spiracles of the ordinaiy size, flush, oval and white. 
The colour of the body is a rather light green, sometimes with a tinge 
of lilac, with a yellow-white, spiracnlar, nai'row band from segment 
2/3 to segment 12, where the band expands somewhat. The binck 
tubercles may sometimes be very small, just black specks. Tlic eyes 
ai'O only four in number on eacb side, and are arranged in an arc above 
the base of the antennas, they are shiny, of the same colour as the head, 
and are generally bordered with black. Length 30 mm., breadth 
3*75 mm. 

Pupa. The pupa is very like that of A , taprohana ; the head- 
process from between the eyes is tong, flattened at the sides, slightly 
curved, pointed at the extremity and directed upwards and forwai'ds, 
sometimes straight out in a line with the axis, sometimes inclined to it ; 
it is as long as segments 4 and 5 (in the dorsal line) together ; and tho 
edges on the ventral surface are minutely serrated. The front margin 
of segment 2 is produced into a small subdoi'sal tooth, and the dorsal line 
is rather strongly carinated ; the thoi*ax is rather highly carinated on the 
dorsal line, the laleral outline of this carina being a curve which is 
slightly broken at the apex, just before which the carina is double, and 
the edges somewhat minutely seirate ; the lateral teeth of segments 6, 7 
and 8 are all the same size and pointed ; the dorsal line of the abdomen 
from segment 6/7 somewhat carinated, the carination splitting down the 
sides of the cremaster on segment 14 ; the cremaster is rather small, 
square as seen from above, slightly bifid, with the lateral carina, which is 
continued forwards on to segments 11, 12 and 13. The spiracles of 
segment 2 are thin, yellow lines, the other spiracles are oval, flush, 
and white. The surface of the pupa is shiny, smooth except for a 
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snperfioiftl wrinkling, the canned, and the teetli ; there is a ronnd, blunti 
low production of the shoulder. The colour of the pupa is dirty whitish 
with a pink shade on segments 4 to 14 ; the same but ti-ausparent- 
looking on the rest ; the head-production, the points on segment 2, the 
teeth of segments 5 to 7 (sometimes), and the extremity of the 
cremaster are black — only the top and lower edge of the point of the 
head however ; there is a black spot on the hinder edge of segment 2 
dorsaJly, one just behind the shoulder, one lateral on segments 3 and 4 
to J2, and one dorsal on the front margin of segments 9 and 10. There 
is always a semicircle of six darkish spots dorsally on segments 6 and 7. 
The colour of the pupa when formed under a leaf is probably gTOen, with 
the markings as above. The underside or ventmm of the pupa is 
always whitish. Length 21*25 mm., of which the process on the head is 
275 mm., breadth at shoulders 5 mm., breadth at segment 7 from tip 
to tip of teeth 7*5 mm. 

Habits. The habits of the larva are those of A. taprohana. Tho 
pupa is formed on the underside of a leaf, on the trunk of the tree, or 
on any flat surface, and is attached by the tail and by a body -band. 

166. Apptas WARDii, Moore. 

Capparis Heyneana, Wall. {Oapparidese), 

Recorded by Dr. Butler, l.c., p. 898, n. 12, from the Nilgiris, 
Mysore, and Rangoon. The latter locality is certainly erroneons. The 
species is confined to South India. 

167. Huphina nebissa, Fabricius. 

Capparis sepiaria^ Linn. (^Oapparidess). 

Capparis hofrida, Linn. f. (Caparidese) , 

H, nerissa is tlie parent form of this group of this genus occurring 
in India, but typically it is not found in South India, being represented 
there by H. phryne^ Fabricius, under which name it appears in the 
second Kanat*a list, p. 574, n. 158. 

168. Hcphina remsa, Moore. 

Capparis Eeyneam, Wall. (Cappartdeffp), 

169. BeIiEKOIs mesentina, Cramer. 

Capparis divancatOy Lamk. (Capparidea). ^ 

Subfamily PAPiLiONiNiE. 

170. Troides hinos, Cramer. 

' Arififolochia indicaf hmn^ (Aristoloehiacese) . 
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The generic name Omith^tera^ nmtor which this species is giren 
in the Eanara papers, is a synonjm of Troid^. , 

171. Papilio hegtob, Linnssas. 

ArUtolochia indtca^ Lion. (Aristoloehuuem), 

172. Papilto ABiSTOLOCHije, Fabricins. 

ArUtolochia hracteata^ Betz. (ArUtolochiaccm) . 

ArUtoloohia indica^ Linn. {ArittohchUusem), 

The food*plant of this butterfly, Arisfoloehta^ LinnsBUS, must appa* 
rently have been known to Fabricins in Europe in 1775, more than a 
century and a quarter ago, when he described the insect, and probably 
named it after the pabulum of the larva. 

173. Papilio aqamemnon, LinnsBus. 

Unona discolor, Yahl ^Anonaeess). 

Polyalthia longifolia, Benth. and H. f.* {Anonacess). 

Anona* squamosa, Linn. {Anonacese% 

Anona reticulata, Linn. (Anonacese), 

Saccopetalum tomentoswn, Hook. f. and T. (Auonaeess). 

174. Paimlio sabpedobt tebedob, Felder. 

Cinnamomum zeylanicnm, Breyn (Laurtnete). 

Alseodaphne semecarpifolia, Nees {Lauriuese), 

Idtsma sebifera, Pers. (Laurinem). 

An aberration of this species has been described by Colonel Swinboe 
from Matheran in South India as a distinct species under the name of 
Delchina [sic] thermodusa. It has the anterior bine spot of the median 
band of the forewing absent. This aberration is found also in Ceylon. 

175. Papilio eubtptlus jasok, Esper. 

Unona Lawii, Hook. f« and T« (Ancnacsw). 

Saccopetalum tomentosum, Hook. f. and T, (Anonacese). 

In the first Kanara paper, p. 364, this species appears under the 
name Papilio doson, Felder, and in the second, p. 578, as Papilio teh^hus^ 
Felder, these two species being given by the Hon. Walter Bothscliild 
in Nov, Zool., vol. ii, p. 432 (1895) as synonyms of Papilio eurypylus 
fason, Esper. 

176. Papilio nomius, Esper^ 

Saccopetalum tomentosum^ Hook. f. and T. (Anonaoess). 

* In the first Saiiara paper, p« 868, this plant is given under its synonymic 
name Owdieria [reote QuatterUi] longifolia, Wall, 

J. II. 33 
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177! PkPlLlO ANTIPHATES ALOIMADES^ FabriciuS. 

• JJtiona Lawiij Hook. f. and T. {Anonacese). 

178. Papilio demoleds, lannoDug. 

Ruta graveolenSf Linn., var. angustifolm^ Pers. {Utitaceae), 

Qlycosmis peiitaphylla, Cori-ea [Rutaceie). 

Murraya KoBnigii, Spi'eng. (Rutaceae), 

Citrus decumanOi Linn. (Rntacese), 

JEgle MarmeloSf Correa (Rutacpse). 

In: the Kanara papers this species is given under its sjnonywic 
name P. erithonius, Cramer. 

179. Papilio polytes, Linnasus. 

Zanthoxylum Rhetsa, DC. {Rutacan^, 

Glycosmts pentaphylla, Correa (Rntaceae). 

Citrus medica^ Linn. (Rutaceas), 

Citrus decumana, Linn. (Rutaceae^ 

180. Papilio poltmnestob, Cramer.* 

Paramignya monophylla^ Wight {RntaceaB). 

Atalantia vionophylla^ Correa {Rntacm), 

, 181. Papilio helenus daksha, Hampson. 

Zanthoxylum Rhetsa, DC. (Rutaceas). 

Qlycosmis pentaphylla, Correa {Rufaceas). 

Citrus medica, Linn, {Rntacese), 

Citrus decumanoy Linn. {Rutaceae), 

182. Papilio demolion liomedon, Moore. 

Evodia Roxburghianay Beuth. (Rutacese). 

Acronychia laurifolia, Blume (Rutaceae). 

* 183. Papilio paeis tamilana, Moore. 

Evodia Roxhurghianoy Bentli. (Rutaceae), 

Though Mr. Bell have given me the name of the food-plant of the 
larva of this splendid hutierfly, the largest of its group, he has not 
furnished me with a description of its ti’ansformations. He has only 
seen the female laying eggs on the plant named. 


* In the first Kanara paper, p. 367, one of the food-plants of this butterfly is 
giVM as Qarcinia Xanthoehymusj Uook. f. (Guttifer-fe), bnt Mr, Bell oonsiders this 
record to be inoorreot. * 
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384, Papilio BUDDHA, Westwood. 

Zanthoxylum Rhetsaf DO. {Rutacese). 

185. Papilio abrisa, Kirby. 

Glycosmis pentaphyllay Correa (Buiacem). 

Alseodcuphne semecarpifolia^ Nees {Laurineas). 

386. Papilio clttia, Linnaeus. 

Oinnamomum zeylanicum^ "Brejn (^Laurineie) . 

Alseodaphne semecarpifolia, Nees (^Laurinese)* 

Litsaea tonieniosa^ Herb.* {Lauriiieso)^ in Bombay. 

Litsasa sehifera^ Pei's. { Laurineas). 

In the two Kanara papers ibis butterfly appears as Papilie 
diisimilisy Linnaeus, or P. panope^ Linnaeus, but the Hon. W. Bothscliild 
bas recently shewn that P. clytia is the oldest name for it. 

187. Papilio pandiyana, Moore. 

This is the only Papilio in Kanara of which the food-plant lins 
not been discovei'ed. The allied P. jophon^ Gray, of Ceylon, has been 
bred, but its food -plant has not been recorded. The larva shews that 
this butterfly comes into the first group of the genus, being very similar 
to that of P. hector^ LinnsDus, and P. arietolochiae, Fabricius, and pro*^ 
bably feeds on the same plants. 

Family HESPERIID^. 

188. IsMCBE OOMATA, Moore. 

Heptapleurum venulosum^ Seem. {Araliaceae) . 

189. IsMENE FEROUSONii, de Niceville. 

Vomhretum extenmm, 'BiOxh, (Combretaceie). 

190. Bibasis SENA, Moore. 

Oomhretum extensum^ Boxb. (OombretcLoeae). 

191. Hasoba (Parata) alexis, Fabricins. 

Pongamia glabra^ Vent. (Leguminosae)* 

Dr. Chr. Aurivillius in Ent. Tids., vol. xviii, p. 150, n. 68 (1897), 
has recently shewn that “ Hesperia ” alexis^ Fabricius, is an older name 

* In the first Kanara paper, p. 369, this plant is mentioned under Tetranthera 
apetala, Dalz. and Gibs., which is given by Sir J« Hooker as a syiieaeysi of Litssea 
tomentosa, Herb. , . ... 
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for the ** Papilio ” chromus oi Cramer, under which thiaepecies appears 
the E!aiiara papers. 

Larva. Head squarely rounded as seen from the front, moderately 
thick through ; covered with rather long, erect, light hairs ; the colour 
is yellow or red-fuscous ; when yellow a black spot (the eyes) at tlie 
base of each lobe just above the jaws ; head slightly bilobed. Segment 
2 is smaller than the head, and has a dorsal, broad, black collar ; it is 
often greenish when it has two black, lateral spots. The shape is 
cylindrical, the section being circular, the anal end slightly sloping and 
finishing off round ; the last segment has a shiny, dorsal, black shield at 
the end. The spiracles are rather long ovals, large and white. The 
body is sparsely covered with rather long, erect, white hair. The colour 
is a more or less dark mauve on the dorsal half-segments, suffused with 
wbitey-yellow dorsally ; there is a dorsal, pure mauve line, and a more 
or less indistinct subdorsal pure mauve line ; as also a broad, latero- 
marginal band of yellowish-green bordered above and below by a white 
line. Ventmm grecnisb-yellow. The larva is oily looking. There may 
bo a lateml, black spot on each or any of segments 5 to 9. 

Pupa. Head high, somewhat bowed, with a conical boss on the 
vertex, pointing npwards and forwards, between the eyes ; the eyes are 
very prominent. Segment 2 broad. Thorax stout, convex, bumped in 
the usual way ; shoulders somewhat narrower than the head. Section 
of body ciroular. The pupa decreases evenly in diameter from the 
shoulders to the end, with a slight dorsal constriction to the cremaster, 
which is small and nearly cnbical. The last segment before the end is 
broad dorsally, but disappeai^s laterally, and is raised on the front margin 
above the margin of the next segment, with a triaaigulor indentation 
dorsally. Segment 14 shows as a semicircular dorsal shield-like piece, 
deeply indented on the dorsal line. Spiracles rather large, rather long 
ovals, light brown in colour, the spiracle of segment 2 linear. Surface 
shiny, widely and finely wrinkled, covered with more or less numerous 
hairs, erect on the anterior part of the body, adpressed on the posterior 
part ; ventrally on abdomen the hairs are erect. Colour gi*een, generally 
sprinkled with white powder, with a yellowish tinge on the abdomen ; 
the depressions of segments 13 and 14 edged with shiny black. The 
pupa is attached by the tail and a body -band. 

Habits. The larva feeds on yonng leaves, and makes a loose cell 
by bringing the two edges of a leaflet together laxly. It pnpates in 
such a cell. It is very moth-like in its habits : the larva runs out of its 
cell when disturbed. The pupa wnggles considerably when touched. 

192. Hasoba (Porata) butbebi, Aurivillius. 

JOenid seanden8f Benih* (Leguminom). 
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Derris Heyneana^ Bentli. (Leguminomy 

Dr. Gbr. AarivilliuB in the above-cited paper renames the Hctsora. 
aUxU of Butler, but not of Fabrioius— -Ho^ora hutleru Messrs. Elwes 
and Edwards in Trans. Zool. Soc. I/ond., vol. xiv, p. 301 (1897), cite 
Moore's figure of Paraia alexis in Lep. Cej. as a sjnonjm of Easora 
chromus, Cramer, ^ H. alexiSf FabneiaB, but make no reference to 
Fabricius* original description or Butler's figure of H, alexis* The very 
broad, clearly defined, discal, white band of the hindwing on the 
underside will separate H. hutleri from JET. alexis. 

Laky A. The exact type of Hasora {Parata) alexisj Fabricius. Head 
from in front nearly circular, slightly, though distinctly, indented on 
the vertex ; under a lens the surface is irregularly rugose, covered 
sparsely, with the exception of the upper part of the face and the 
vertex, with long, fine, erect, white hairs ; colour very dark brown, with 
reddish jaws ; the head is shiny, small for the body as compared with 
other hesperids. Segment 2 is narrower than the head, and is shiny 
dark brown, with a double, dorsal, greenish line and some long hairs as 
on the head. Segment 3 as broad as the head from the finnt margin. 
The larva is fat and greasy-looking, thickest about segments 6 to 9, 
after which its diameter deci'eases very gradually to the broadly rounded, 
sloping, aual segment. The transverse section of the body is circulnr. 
The spiracles are very small, oval in shape, yellow. The surface of the 
body is sparsely hairy, the hairs are fine, long, erect and white, most 
thickly disposed round the margin of the larva ; otherwise the larva is 
quite smooth. Colour green, suffused dorsally as far as a lateral yellow 
line with rather dark violet ; a dorsal, dark green line bordered by a 
yellow line on each side, and a subdorsal line of the same colour, so 
that there are four parallel dorsal lines altogether ; a marginal yellow 
line ; all these lines are not continued on to the yellowish-green aual 
segment; a black spot laterally just outside the subdorsal line on 
segments 6, 8, 10 and 12 ; this spot under a lens is velvety^lookiug. 
The ventrum is green. Length 32 mm. when the laiwa is walking, 
breadth 6 3 mm. at the broadest part, height 6*3 mm. 

Pupa. The exact counterpart of that of H. alexis in shape and 
colour. A very slight boss between the eyes, a small oblong space just 
above the boss and between the bases of the antennsE;, just touching these 
bases and not reaching the front margin of segment 2, dark brown-green 
in colour consequent on being free from the white powder which covers 
the wliole pupa. Spiracles oval and black. The whole sui'face of the body 
is rather sparsely pitted and covmed with rather long, fine, white hairs, 
which are semi-adpressed to the surface, these hairs epring ftom the pits, 
one from each, and at^ densest on the eyes. The cremaster is sbort^ 
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stout, oblong, slightly curved and black. The last segment belore the 
• cremaster is ronndiy indented in the middle of the ^ront margin, and 
the indentation is lined 'with black. The colour through the white 
powder is green on the thoiax and pink on the abdomen. The only black 
mai’kings are the spiracles, the mai*kitigs above mentioned on the last 
segments, and a dorsal black line from tlie front margin of the thorax 
a third of the whole length of the thorax towards the hinder margin. 
Length 23 mm., breadth at shoulders (which are slightly angulated and 
the broadest part of the pupa) 6*3 mm., the height of the thorax 
(which is the highest part of the pupa) 6*3 mm. 

Habits. The habits of the larva are exactly those of H. alexis. 
The cell is composed of a few tender, soft leaves joined together loosely 
by ail irregular web, whicb web is also generally spun over the mouth of 
the cell or shelter ; the pupa is formed in the cell. The larvm are much 
eaten by spiders, and are greatly attacked by parasitic Viptera and 
Hymenoptera, The eggs are laid on the young white loaves (the leaves 
of the food- plant are sometimes rose or rose-brown in colour) in a shady 
place, very often high up amongst the foliage of the trees amongst 
which the creeper climbs, often to a great height. The larva Las always 
been found at an elevation of 900 to 1000 feet above sea level. 

J93. Hasora ghabrona, Pldtz. 

Millettia racBinosaj Bentb. {Leguminosae). 

Egg. The egg is very small for so large a hesperid, and is red or 
pink when first laid. 

Larva. Head rather square, broader than high, thick through, 
not veiy large for the body, lather flat on the face; the top quarter of 
the head red-brown in colour, the rest black, the jaws yellow and black. 
Segment 2 smaller than the head, shiny, smooth, swollen-looking, white 
in colour, with a dorsal and a lateral black baud, and a marginal brown 
spot laterally. Body cylindrical, increasing rapidly in width from the 
collar to segment 4, then gradually to the middle which is the broadest 
pait ; the anal segment rather narrow, overhanging the legs, sloping, 
with the extremity rounded, and dorsally black and shiny. The surface 
of the body covered throughout with long, very fine, white hairs, each 
segment witli four transverse fine yellowish lines. Colour of larva 
dirty bluish-green, with four subdorsal, broad, yellow lines, two on eadi 
side, besides a marginal and submarginal yellow line ; the dirty ground- 
colour is spotted finely with yellow. Length 33 mm. 

Pupa. Veiy like that of Hasora iPcarata) alexis^ Fabricius, but 
light pink on the abdomen, dirty green- wliite on the wings, thorax and 
ti^. The point on .the head between the eyes is short and ahaiply 
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eonioal. Cremaater ofaloag, atoat, thicker than bnMuL' Xhe ^iradie 
of segment 2 with, a flaab, rather large, a^l, black surface near it.’ ^ 
Spiracles oval, large and black. Surface pitted all over, an erect .short 
hair being placed in each pit, these hairs are ztot very short, and are 
longest on the head, eyes, and segment 2. Thorax stout, the constriction 
behind the thorax slight. A long, dorsal, black streak on the front slope 
of the thorax reaching its front margin, and a . short, dorsal, black mark 
on the hinder margin ; a dorsal, blaik mark on segment 13 ; creina.9ter 
black ; two black spots on the inner margin of each eye ; the point on 
the head black. The entire pupa is covered with a white powder. 
Length 25*3 mm., breadth at the thorax or at segment 7 is 7 mm., height 
at the apex of the thorax 7 mm. 

Habits. The habits are similar to those of H. alexis in nearly 
all particulars. 

19k Hasora badba, Moore. 

Derris uliginosa^ Benth. (LeguminossB)* 

Larva. The larva is most like that of Hasora ohahrona^ Plotz, but 
differs in markings and coloration. It is oii*cular in transverse section, 
thickest in the middle and rather stout. The head seen from t!ie front 
is nearly round and somewhat bilobed, there being a depressed line over 
the vertex to the apex of the clypeus; it is finely rngose, and has a 
covering of fine, rather long, erect, white hairs which are not very 
densely disposed ; the colour is dark rose-red with the clypeus black, 
and a black patch, varying a good deal in size, on the fiH>nt face of e.ach 
lobe at the base and reaching as far as the centre ; the eyes are also 
black ; the jaws tipped with white ; the head is of the ordinary size for 
the larva of the genus Hasora, Segment 2 is shiny black. Segments 
13 and 14 are dirty white, the anal segment slopes in the dorsal line at 
an angle of more than 45° with the longitudinal axis, and is broadly 
ronnd^ at the extremity. The surface of the body is dull, covered all 
over, but not very densely, with fine, moderately long, erect, white ham. ^ 
Spiracles oval, of the ordinary size, and yellowish. The colour is light 
neuixal tint, with a double subdorsal line on each side running from 
segment 3 to segment 12, both rather ill-defined as to ontline and running 
together in places ; five or six thin lines on each segment running across 
transversely to the length of the body front just above the spiracle on 
each side ; all these lines yellow ; on segments 3, 4, 6, 10 and 12 is a 
large lateral deep purple spot or patch interrupting the anterior pair of 
the transverse yellow lines ; on segments 5, 7, 9 and 11 there is a deep 
purple line between the anterior pair of transverae. yellow lines in the 
same position as the deep purple patch on segments 3, 4, 6, 10 and 12 ; 
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there IB a sabspiraoiiiar white line; the centrum is white with a slight 
indigo-blne wash in the colour. Length 38 mm. when at rest, breadth 
6 mm. 

PoPA. The pupa is nearly exactly the same as that of JTasoa'a 
(Parana) aieasiSf Fabricius; it has, however, a longer snout. The eyes 
*are prominent, and the front of the head (the front of the pupa) is 
square, except that the vertex is prodnoed into a triangular piece as 
seen from above, really a short cone surmounted by a porreot, rather 
long, cylindrical, blnnt-topped snout directed slightly upwards, which is 
as long as segment 2 is broad (breadth in the direction of the longi- 
tudinal axis of the pupa) ; segment 2 is broad and convex, with its 
dorsal lino at an angle of 45^ to the longitudinal axis ; the thorax is 
humped, and the front slope is at a greater angle to the longitudinal 
axis than segment 2, the back slope being nearly parallel to that axis ; 
the body is slightly constricted before the shoulders in lateral outline, 
and also at segment 4 ; the pupa is thickest in the middle, though only 
slightly more so than at the thomx, the shoulders are evenly rounded 
and not prominent; the pupa is oircular in section decreasing in 
diameter from the middle to the anal end, where the stout parallelo- 
pipedal cremaster runs up on to the anal segment in a lateral penr- 
sliaped piece ; segment 12 has a dorsal convex shield, with a dorsal 
semicircular notch in it. The spiracles of segment 2 are indicAted by a 
conical black tubercle on the front margin of the thorax ; and the other 
spiracles are oval and black. The surface of the body is covered all 
over with a white powder, and is shiny beneath this powder where 
visible. The colour is a very pale green, with a black patch round each 
spiracle ; there is an oval, blob-like, black patch at the front and hinder 
margins of the thorax in the dorsal line ; a black spot above and below 
on the front of each eye ; a black border to the lateral pieces of the 
cremaster and to the dorsal shield of segment 12 ; and the snout is 
rugose and black. Length 28 mm. over all, length of snout 2'25 mm., 
breadth at centre 7 mm., height at centre 7 mm., breadth of fi'ont of 
head 5 mm. 

H/lbitb. The larva makes a cell, similar to that of all the other 
species of JUosora, of yonng leaves loosely bound together with silk web, 
and feeds, whilst young, on the young leaves, though, when full grown, 
it will feed on the fully matured leaves. The pupa is formed in the 
cell, which is thinly covered inside with silk. It is attached by the tail 
and by a body-band. 

195. Badamia EXCLAMATIOUIB, Fabrioins. 

Termincdta fieZZenca, Boxb. (fiombretaoem), 

Oonihretum extensmif Bozb. (Oomhrefaee^)^ 
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196. Hesperia galba, Fe^IoIhe. 

Waltheria indioa^ {SiercuUacesB), 

197. Caprona ransonnetii, Felder. 

Helicteres Isora, Linn. (Sterculictoem) . 

198. Odontoptilum angulata, Felder. 

Allophylus Cohbe^ Blame (Sapindapeie). 

199. COLADENIA INDRANT, Moore. 

Qrewia Microcos, Linn. {Tiliaceas). 

Xylia dolabriformis, Benth. {Legumtnosfis)* 

Miillotns philippinensist Muell. (Huphorhiaceie) . 

This species is given under Coladenia tissa^ Moore, in the second 
Kanara paper. 1 have given my reasons in Journ. A.S.B., vol. Ixviii, 
pt. 2, p, 2*25, n. 190 (1899) for considering 0. indrani and C. tissa to 
represent a single species. 

200. Coladenia dan, Fabricins. 

Cyathula prostraia, Blame (Amaranfacese). 

Achyranthes asperay Linn. (Amara7iiaeex), 

Achyranthes hidentatay Blnme (Amarantaceie), 

201. Satarufa bhagava, Moore. 

Mr. Bell obtained a single male at Anshi on 27th December, 1898. 
It is new to the Kanara list, and has not been bred. Messrs. Elwes and 
Edwards do not record it from South India at all, but it occurs in 
Orissa and the Nilgiri Hills. 

202. Sarangesa pgrendba, Moore. 

Blephans aspetrimay Nees (Acanthacese), 

203. Sarangesa dasahaba, Moore. 

Achyrauthes a^era, Linn. (^AniarantaeesB), 

An nnidentided Acanthad. * 

Mr. Bell notes that Coladenia davy Fabricins, and 8. dasahara ame 
so much alike in the larval and pupal states that they should oertainly 
not be generically separated. The larva of Sarangesa purendray Moore, 
only differs from them in odour, but feeds on a different food* plant to 
the other species mentioned above. 

204. Tapbna THWAiTESi, Moore. 

Bdlhergia latifoliay Eosb. {Legnminosse)* 

J. II. 34 
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Dalbergta ruhtginosa^ Roxb. (LBgunUnoaas). 

Dalhergia tamarindifolia^ Bozb. (Leguminosiei) , 

Dalbergia voluhilis, Roxb. {LeguminossB). 

Derris scandenst Bentb. {Leguminosss). 

Messrs. Elwes and Edwards (l.o., p* 147, pis. zviii, 19, male ; 
zzii, fig. 16, inner face of left clasp of male) describe Tapena Jiampsoni 
as a species distinct from 1\ thwaitesif from tbe Nilgiris and N. Canara. 
As, however, they say they have never seen typical T. thivaitesi from 
Ceylon, it is probable that their T. Jiampsoni is a synonym of that 
species. 


205. Cel^norrhinds leucocera, Kollar. 

Dsedalacanfhus roseus^ T. Anders. {Acanthacex) ^ 

Eranthemum sp. {Aeantliace^). 

206. CELAIlKORRHfNUS AMBAREESA, Moore. 

Strohilantfws rallosns, Nees (Acantha^se), 

207. CELiSNORRHiNus FUSCA, Hampson. 

Strohilanihes callosus^ Nees (Aeantliacese). 

Messrs. Elwes and Edwards place “ Plesioneura ** fusca ns a synonym 
of Celasnorrhinns spilothjf^'us, Felder, with a query, and record it from 
North Canara. 

208. Tagiades atticus, Fabricius. 

Dibscorea pentaphylla^ Linn. (Dioscoreaceve). 

Smilax macrophylla, Bozb. {Liliaceee). 

209. Tagiades obscubus, Mabille. 

Dioscorea pentaphylla^ Linn. (Dioscoreacese). 

1 have no specimens of this species from Kanara. 

210. Tagiades alica, Moore. 

Messrs. Elwes and Edwards (l.o., p. 140), record this species from 
N. Canara, this being the only locality in South India given by them 
for it ; ^elsewhere they record it from Burma, the Andaman Isles, the 
Malay Peninsula, and Pnlo Laut near Borneo. In my collection there 
is a good series of both sexes of this species from Kanara. It is prob* 
able that the T. ohscurus^ Mabille, recorded from Kanara, is wrongly 
identified. It has not been bred, unless, as is probable, the tran8forma>- 
tions recorded for T» oheeurus really apply to this species. 

211. CuFiTHA ruRRBEA, Moore. 

Termindtia Bellerleaf Bozb. i^Oombretacese)^ 
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TerminaUu paniculatat Both. {Oombretacese), 

Combretum ovalifoUwn^ Roxb. ( Combretacese)* 

Tliis onrioas little butterfly has a wide distribation, being found in 
South India (Kanara and the Nilgiri Hills), in Orissa, the Eastern 
Himalayas, Assam, Burma, the Andaman Isles, Sumatra, Nias, Jara, 
Bali, Borneo, Celebes, and the Philippine Isles. 

212. Matapa aria, Moore.*^ 

Bamhusa arundinacea, Willd. (Grammete). 

Detidrocalamus stricluB^ Nees {Ghramineie). 

Ochlandra stridtda^ Thwaites {Oraminete) » 

213. Gangara THYRSls, Fabriclus.t 
Areca Oatechu, Linn. XPalmesB). 

Caryota urensj Linn. (Palvieas), 

Phanix sylvestris, Roxb. (Palmeee). 

Calamtis ^aeiido-tmiuisi Becc. and Hook. f. (Pahneee)^ 

Cocos nucifera^ Linn. {Palmeie), 

214. Padraoka dara, Kollar.* 

Bamhusa arundinacea, Willd. (Qraminem)* 

Oxytenanthera monosligma. Bed dome {Qramineae). 

Ochlandra stridula, Thwaites {Gramineee), 

215. lAUBRix SALSALA, Moore. 

Grasses (Graminem), 

Bamhusa arundinacea, Willd. (Graminese). 

216. Baoris {Pamara) quttatos, Bremer and Grey. 

Oryza sativa, Linn. (Gramineie). 

Grasses (Grammese), 

This is the Baoris hada, Moore, of the second Kanara list, p. 45, 
n. 204, placed by Messrs. Elwes and Edwards (l.c., p. 281) as a synonym 
of PartHira guitatus. Baoris [Pamara) philotas, de Nic5ville, of the 
second list, p. 47, n. 207, is belieyed to be a synonym of this species by 
Mr, Bell, who says that starved larvss of B. guttatus produce B, philotas. 
See also Baoris (JPamara) hevani, Moore, No, 289, infra^ 

* In the second Kanara paper, pp. 42, 44, the food-plant of this species is given 
as Tsinostachywn, It should be Ochlandiu, 

t In the Second Kanara list, p. 48, Calamus Rotang, Linn. [Palmem), is given as 
the fcbd'plsnt of this species, but Mr. BeU informs me that this cane is not found in 
the district, though Sir J, Hooker gives it from the Deccan Feninsoia and Ceylon. 
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2J7. SuASTUS GR1SMI0S, Fflbriotiis. 

Areca Oatechu^ Linn. {Pahnese). 

Oaryoia urens^ Liun. (Pahnese). 

Phosnix -eyleedHs^ Boxb. {Palmer). 

OalamuB pieudoptenuis^ Becc. and Hook. f. {Palmers), 

Cocos nuciferat Linn. (PcdmesB). 

218. Pedestes submaculata, Siaudingei’. 

Calamus pseudo~tenui8, Becc. and Hook. f. (Palmese)* 

This butterfly appeals in the second Kauara list, p^ 47, n. 206, as 
Isma submaculata^ Staudinger« Xu Trans. Zool. Soc. liond., vol. xiv, p. 230 
( 1897), Messrs. Elwes and Edwards place it in the genus Plastingia, in 
which it was originally described, but say that they have not seen a 
specimen of it. On page 193 they describe Pedestes maculieomis as a 
new species from Palo Laut, near Borneo. In my opinion this species 
B a synonym of P. submaculata. In my collection there are speci- 
mens of it from Kanara, Cacliar, the Daunat Range of Middle Tcnas- 
serim in Burma, Perak in the Malay Peninsula, and Pulo Laut. It was 
originally described from Palawan in the Philippines. In spite of 
the key to the species of the genus Pedestes given by Messrs. Elwes 
and Edwards on p. 193, I am unable to separate P. fuscicarnis^ described 
by those gentlemen also from Pulo Laut, from their P. macKlicornis. 

Egg. The' egg is laid on the underside of tlie leaves. It is dome- 
shaped, standing on a narrow band. It has sixteen ** meridians ” 
which start from the top of the band and run toivards the top of tho 
dome ; these meridians are thin and raised abo?e the surface. The 
surface is very finely lined transversely to the meiidians. The colour 
is gieenisb, with the meridians brown. As the egg found was empty, 
the larva having eaten its way out of the top and made a large hole, 
the fact as to whether the meridians meet at the top of the egg or not 
cannot be stated. Breadth 0*8 mm. 

Labva. The head is semi-elliptical in shape, slightly rough as to 
surface, somewhat shiny, very light yellow-brown in colour, w^th. a 
dark brown band round the back ( not visible from the front view) just 
reaching the jaws ; a brown medial line splitting down the sides of tho 
clypeos, and a medial brownish line, broadest in the middle of its 
length, on each lo^ of the face, starting from the cljpeus and diverging 
from the medial line of the face and nearly reaching the vertex of the 
lobe ; the jaws and the lower parts of theclypeus dark brown •, the head 
is much l^ger than the second segment. Body broadest at segment S, 
sub-cylindrical in shap^; the last segment, ending Bemioircalarly» is 
sloping and rather large, slightly coringated on the dorsiun. towards the 
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posterior margto, and with a sttmlly laterali roand, tuberculskr, lighiyellow- 
brown spot. All the segments ai*e elearly distinguished. The spuweles^ 
are of the ordinary size, rather round (actually slightly oval), ligfht 
yellowish-brown in colour. Each segment has a good many colourless 
glassy-looking spots towards its front margin ; these spots are small 
but are clearly visible under a lens. The surface of the body is finely 
frosted and dull, destitute of hairs except round the margin of segment 
14. General colour of the larva bluish-greeny -white, beneath yellowish- 
green. Total length 22 mm. 

Pupa. Like that of Suasius gremiua^ Fabricius. Head as broad, 
if not broader, than at the shoulders, and is, together with the 
segment 2, vg%' large for the pupa, and is slightly bowed. Thorax rather 
short, strong, convex, but only slightly humped. Body of the same 
breadth from the shoulders to segment 8 and then tapering to the 
end ; constricted between segments 2 and 3 ; the body is circular in 
transverse section from segment 3 to segment 13. Spiracnlar ex- 
pansion of segment 2 large, nearly flush with the thorax, semicircnlnr 
in shape (the straight side facing forwards) ; dark red-brown in colour. 
Spiracles small, linear, dark red-brown. Surface of the body finely 
rugose. Eyes and cremaster covered with short, erect hairs ; surface 
of pupa bearing short, erect hairs as seen under a lens, with slightly 
lunger hairs on the posterior portion. Cremaster hexagonal, small, wilh 
next to no suspensory hairs, brown. The pupa has the bead green with 
a shade of brown, the thorax is green, and the abdomen w'axy yellow ; 
the surface is covered with a white powder. The cell in which it is 
formed is tightly closed, and the pupa is attached very slightly by the 
tail only. 

Habits. The habits of the larva are similar to those of S, gremius, 
the cell being made tightly, clothed with silk inside, and the edges 
eaten in crenulatious. The larva eats above the cell towards the 
point of the leaf leaving the midrib, and pupates in the celL Great 
quantities of old cells are found, pointing to the fact that the larvsa 
are very liable to the attack of enemies. The food-plants were 
always found in dark shady evergremi jungle. Tlie pnpa-oell is cut 
ft^ by the larva before pupation and falls to the ground, and no pupa 
is therefore ever found except among rubbish at the foot of the plant. 

219. Halpjb ASTiOMATA, Swinhoe^ 

Tliis species has never been bred. 

220. Halpb cbtlonica, Moore. 

Bamhtisa arundinaceaf Willd. (Oraminesis), 

Ossgtenanthera monosligimy Beddome (Oramineje). 
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This bntterfiy is given in ilie second Kanara list as Halpe moorei^ 
Watson, as well as H. ceylonica^ the former appears to me to be a 
synotijni of tlie latter. In describing H. moom, Watson does not refer 
to H, ceylomca, except to give it in his list of the species of the genus 
as a distinct species. 

221. Halpe uonorbi, de Niceville. 

Dendroealamus siricitis, Nees (G‘ramineie) , 

222. Halpe uyutagcs, de Niceville. 

Oxytenanthera monostigma, Beddome (Grainiucm). 

Ochiandra stridula, Thwaites {Graminese), ^ 

Larva. The head of the larva is the same shape as those of the 
genus ; it is nearly round, slightly indented on the top, convex 

on the face, thick throngh, rugose as to the surface, and finely hairy all 
over, the hairs rather short; the clypeus and about the jaws, the 
whole margin of the head as well as all the hinder pai*t, and a 
central bicad band -—all very dark brown; the rest of the head 
dirty yellow. Body of the usual shape of Baoris, the anal segment 
icunded at the extremity; that segment covered all over with star- 
shaped reddish-brown spots, from each of which springs a short 
seta. Spiracles small, oval, a little darker than the colour of the 
body. Surface of the body covered with short, erect', fine, colourless 
hairs, which are rather longer on the anal margin than elsewheic. 
The colour of the larva is a tianspareut greenish dirty yellow, with a 
brown tinge on the hinder segments ; a dorsal dai'k green line. The 
body is finely folded at the margins of the segments. Length 28 
to 38 mm. 

Pupa. The pupa has the head bowed, square in frout, pei^ectly 
parallel-sided, mneh broader transversely to the length of the pupa than 
in the direction of that length, nearly as broad as the thorax at the 
shoulders; there is a slight boss between the eyes, with eiect, rather 
long, light hairs iu front and arouud the eyes. Segment 2 narrow, 
parallel-sided. Thorax only slightly humped, its front slope in the 
same line of ascent as the head and segment 2, twice the diameter of 
s^ment 2 (in the sense of the pupal height) at the apex, evenly convex, 
rounded at the shoulders ; the apex is the highest and the shoulders 
the broadest part of the body. The trausvePse section of the body is 
circular from the shoulders to the anal end, which narrows off into the 
rather short and triangular cremaster ; the cremaBter has a rounded 
exti*emiiy, is perfectly flat beneath, nearly perfectly wedge-shaped, with 
feebly developed dorsal susteiisor ridges, and a tuft of suspensmy hairs 
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on the npperside of the roanded extremity ; the cremaster is hollowed 
oat at each side afc its base as ia tlie papa of Baractu hampeonit Elwea. 
and Edwards. Spiracles narrow, oval, small, of a darker yellow ooloar 
than the body. The spiracalar expansions of segment 2 large, kidney- 
shaped, with the round side backwards, the edge slightly raised above 
the body, strainer-shaped as to the hollow area, rugose on the surface, 
facing forwards and outwards, very conspicuous, dark brown. The 
surface of the body is covered thickly all over with semi-erect, 
short, light hnirs ; the surface is iiTegularly and finely rngose. The 
colour of the pupa is a brownish-red, light, dirty yellow, with a lateral 
dark smudge along each side of the thorax, as well ns some dark spots ; 
each abdominal segment from 6 to 12 having two transverse rows of 
small, dark spots. The pupa is stout, very similar in shape to that of 
Telicota hamhusse, Moore. The proboscis does not extend in the least 
beyond the wing-cases. It is suspended by the tail only. Length 22 
mm., breadth 6*5 mm. 

Habits. The habits of the larva are those of T. hamhum in as 
far as the cell-making is concerned. It is jnst as sluggisli, or even 
more so, in its movements; and does not excrete any cereons matter in 
the cell prior to changing to a pupa. 

223. Tglioota bambusj;, Moore. 

Bamhnsa arundinacea, Willd. (QraminesB)* 

Oxytenanthera monostigma, Beddome {Qramineas), 

224« Babaous hampsoni, Elwes and Edwards. 

A very long-leafed soft grass {Ch^minem), 

This butterfly is given in the second Kanara list as B. septentrionum, 
Wood-Mason and de Nic6velle, a species restricted by Messrs* Elwes 
and Edwards to Sikkim and the Shan hills of Upper Burma, but it is 
found also in Cachar, and in Middle Tenasserim of Lower Burma* 
B. liampsoni was described from N. Canara, but it occurs also on the 
Nilgm Hills. 

225. Taragtrooxra cebamas, Hewitson. 

Orasses ( Oraminess), 

226* Taractbocbba mjcvics, Fabricius. 

This butterfly has never been bred* 

227. Zooraphetus ogtgia, Hewitson. 

This species also has not been bred* 
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2S8* HtarOtis ADB&srus, Cramer. 

. PAasHue sylvestrie, Bozh, (Fairness}. 

Calamus pseudo->lenuti, Becc. and Hook. f. (Fairness). 

Egg. The ogg is dome-shaped, widest at the bottom, the base 
being narrowly flanged. There are about thirty-two very fine, low 
meridian-like ridges not extending on to the top of the egg, reaehing 
only to two- thirds of the height of the egg from the base; the top 
surface is finely frosted, all the surface is semi-satiny and frosted-looking. 
Colour dirty very light brown. The egg is always laid on the top of a 
leaf near the edge, and sometimes there are five or six eggs placed in a 
row. 

Larva. The laiTa is of the type of Saons oceia, ^ewitson, with 
which it agrees in every way. The body is long and pamllei-sided, flat 
beneath, convex over the dorsum, narrowing somewhat towards the head 
ill sejgments 2 and 3 ; segment 12 somewhat dilated behind thespiraelos ; 
the anal segments sloping to a thin edge, which lies flat on the i-esting 
surface, and a broadly rounded extremity. Head large, broadly oval 
from the front view, face slightly convex, somewhat bilobed, with a 
narrow clypeus, the surface pitted, dull, light brown-yellow in colour, with 
a dark brown medial band over the vertex to tbe apex of the olypens ; 
clypeus red-brown, with a dark medial line bordered with whitish ; 
a few short hairs about the mouth. Spii^acles oval, light yellow, with a 
flue brown border. Surface of the body dull, tbe segments well 
marked though not constricted in any way, and with some transverse 
lines ; a fringe of straight, fine, colourless hairs round the margin of 
the anal segment, but none elsewhere. Colour blue-green-white, with 
a dorsal, dark indigo line from segment 3 to segment II ; segment 2 
yellowish ; an indistinct lateral white line. Length 33 mm., bi^adtb 
4 mm. 

Pupa. The pupa is also of the type of B. oeeia. The thorax is 
slightly humped ; the abdomen is depressed, being broader than high ; 
the process or snout between the eyes is long and sharp, turned up 
very slightly at the extremity ; the proboscis is free from the ends of 
the wings and reaohes to the end of the cremaster ; the cremaster is 
broad, thin, spatulate, and rather long, with the edges dorsally swollen. 
The spiracles of segment 2 are indicated by a kidney-shaped swelling 
with a frosted-looking surface. Tlie other spiracles are oval, flush, and 
nearly white. The surface of the body is very finely corrugated, 
except the frontal process which is ratlier coarsely ringed. The thorax 
has a dorsal double series of small tooth-like tubercles. The pupa is 
bone-coloured, with a pinkie florsal suffusion from segments 4 to 11, 
a subdorsal blackish band, witlj a spot touching it on the outside in the 
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middle of each segment 3 to 11 ; a dorsfi] |»nk liae, with a black dot 
oa the margin of each segment on this dorsal line ; a dorsal, thin, black , 
line on the cremaster, and a dorsal darkish line on the anterior process. 
The pnpa is about the same breadth from the shoulders to segpment 9, 
and is highest at the thorar. Length 31 mm. orer all, of whioli the 
frontal process is 4 ram., and the cremaster is 3 atm., breadth 5 mm., 
height at segment 9 is 4 mm., height at thorau 4*75 mm. 

Habits. The yonng larva on emerging from the egg makes a small 
semi-tube for itself on the underside of a leaf, covering the hollow with 
silk and stretching bands of silk across at intervals. Having grown 
somewhat the larva fastens one leaf on top of another and lives 
between them, eating the leaf lying under the top one. When about 
to pupate the larva wanders, finally pupating on tlie underside of a 
leaf with or without a covering. The pupa is fixed to the leaf by the 
*tail and by a body-band. AH the sheaths, cells, houses, nests or shelters 
of the larva, by whatever name we choose to call them, are thickly and 
evenly lined with silk. The pupse are very often found on the dry 
dead leaves round the base of the palms (Phcanix sylvestvia). 

229. Ampiitia dioscorides, Fabricius. 

Oryza sativa^ Linn. (Graminem). 

Grasses (Oraminem), 

This is the Ampittia maro^ Fabricius, of the second E^anara list, 
p. 54, but Dr. Chr. Aanvilliua ha.s recently shewn (Ent. Tids., vol. xviii, 

p. 150, n. 65 ( 1897) that A, dioscorides is an older name for it. 

* 

230. AftROMACHUS iNDiSTiNCTus, Moore. 

Grasses {Oraminese), 

281. Padraona oola, Moore. 

Soft grasses (Grawineas). 

232. Baoris {Pamara) conjcncta, HetTioh-Schaffer. 

Zea Muys^ Linn.* (GraminesB), 

Coarse broad-leaved grasses (Gramine^), 

Mr. Bell says that this species is the Ohapra promnens [recta y^ro- 
mtnenSf Moore ^Baoris {Ohapro) sinensis^ Mabille], of the first paper, 
p. 371, n. 82. 

233. Baoris oceia, Hewitson. 

Bmnhttsa m^ndiuacea.^ Willd. (Oramine$s). 

• Given M Xea maia in the second Kanara'paper, p, 57. 

J. ?I. 35 
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Dendrocalamtis strictus, Nees (OramineM), 

Ochla^idra stridula^ Thwaifces (Oramiiiese). 

2SL Baobis (Par»ara) bum aba, Mooro. 

Bdmhusa arundinaceui Willd. {Oraminess). 

Ochlandra stridula, Thwnites (Gt'amineae). 

In the first Kanara paper (p. 370, n. 80) it is noted tUat this species 
feeds on rice, Onjza saliva, Linn., Natural Order Graniinete, and that 
the figure of the larva (pi. F, fig. 4) is represented on a bamboo leaf 
by mistake. Mr. Bell has only bred the larva on bamboos, and doubts 
that it feeds on rice or on any true grasses. Messrs. Elwes and 
Edwards (l.o., p. 276) record P. huniara in South India only from the 
Nilgiris, in North India only from Sikkim, and from Java and Borneo. 
In spite of the elaborate keys given by these gentlemen to distinguish 
the various species of the genus, I find it extremely difficult to differ- • 
entiate many of the species given as distinct from coloration and mark- 
ings only. I have not studied the prehensores, which appear to be 
the only safe test by which they can be satisfactorily distinguished, 
and that test will apply to the males only. I possess no specimens of 
B. kumara from Kanara. 

235, Baoris (Parnara) phiijppina, Horrich-SohafPor. 

Bamboo (Qramineie), 

Recorded by Messrs. Elwes and Edwards (i.c., p. 276) from 
N. Canara (15. H. Aitken), but omitted from their two Kanara lists by 
Messrs. Davidson, Bell and Aitken. They have probably ^failed to 
identify it, placing it under £. knmara, Moore, to which species it is 
BO closely allied that in spite of Messrs. Elwes and Edwards key to 
separate them, I am often in doubt as to. which of the two species 
I should apportion certain specimens. B. philipplna is said to have in 
the forewing a white spot in the submedian interspace touching the 
submedian netware just beyond its middle, which B. kumara lacks. All 
my Kanareso specimens possess this spot. Many specimens have this 
spot very faint indeed, obsolescent in fact, so that one is in doubt as to 
which species these specimens belong. 

La KVA. The laiwa has the head heart-shaped, but it is rather 
narrow at the top and slightly indented, the vertices of the lobes 
being rounded ; the face is shiny and pitted all over, without hairs 
except about the month where there are a few ; the colour is white, 
with a broad, black band round the head, ending at the eyes, a black 
line down the centre of the face, splitting into, two just before the 
apex of the clypeus; the two parts running parallel to the sides of the 
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olypeas for a very short distance, when they sh^, and are met by a 
bi^own line parallel to the central one commencing one-third the lengt^ 
of the head from the vertex, and ending where it meets the furcation 
of the central line ; the sides of the clypens are lined with black, and 
there is a black lino down the centre of the clypeus ; the head is not 
large for the body. The colour of the head varies from that described 
above to pure white without any markings. The body is moi'o or less 
cylindrical, lying with the venirum flat on the leaf ; the nock is con- 
glderahly narrower than the head; the anal segment is flattened, 
roughened on top by pittings, it lies fiat on the surface of the leaf, and is 
rounded at the end ; segment 12 is slightly broader than segment IJ, 
being swollen at the sides; tbe Inrva is very little btoader and higher 
at segment 5 tlian anywhere else. Spiracles small, round, yellow. 
The surface of the larva is smooth, not shiny ; the colour is a pure, 
opoqne, bluish- white alt over, with a slight yellowish tinge on the 
margins of the front segments, which are finely folded. Length 42 
mm. 

Pi7PA. The pupa is very similar in shape to that of Betorie con- 
juncta^ Herrioh-SchafEar, also in mode of suspension and in colour. 
Tlie “ beak ” (long head-process) is slightly carved downwards, with 
a blunt tip, and a small piece stuck on to the top at the point with a 
slight point directed backwards. The proboscis is free, reaching to the 
hinder margin of segment 9. The cremaster is long, thin, triangular, 
scolloped out on the top, transparent. The surface of the pupa is shiny, 
with minute, erect, thick hairs covering it sparsely. The spiraoular 
marks of segment 2 are narrowly oval in shallow depressions. Spiracles 
linear, white ; the marks on segment 2 are the same colour as the body. 
Colour of body veiy transparent darkish green, with a rather broad, 
double, dorsal, white line on the abdomen. Length 32 mm., breadth 6 
mm., length of snout or beak alone 3 mm. The pupa is fastened by 
the tail and by n band round the body. 

Habits. The larva lives in a more or less laxly-made cylindrical 
cell. It pupates free on the underside of a leaf, drawing the sides 
together slightly at either end of the leaf. 

236. Baobis (Pamara) plebeia, de Nic4ville. 

This is the only spocios in the genus which has in the male a tuft 
of long hairs towards the base of the forewing on the underside attached 
to the inner margin of the wing and turned under and forwards. By 
this character alone it is quite easy to distinguish the male. Messrs. 
Elweii^ e^ Edwards (Lc., p. 274) record it from Sikkim, from Java 
. cit M. Paul MabiUe*s authority, from Kina Bala mountain in Borneo, 
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f^iid Irom Pak> Lout ioland near Borneo. Ta taj ooflectlon are specimens 
fyom Sikkim, and from TaanifO) in Upper Tenasserim of Burma. Its 
oociiri'eace in Kaaara is I think donbtfal, and Mr. Bell tells me that 
he has no specimens of it in Iiis colleotion. It has never been bred, 
thoagh Mr. Bell sajs that the larva feeds on bamboo in tiie second 
paper. The insect bred was not B pfeheia, 

237. Baoris {Pamara) canaraica, Moore. 

This species has never been bred. 

238. Baoris (Pamara) colaca, Moore. 

Soft, small grasses {Qramineee). 

238. Baoris (Parnam) bbvani, Moore. 

Ot*yza sativa^ Linn. (Qraminete) * 

Recorded in the first Kanaiu paper, p. 370, n. 79, bat omitted by 
Mr. Bell from the second paper. It is doubtless a wrong identification, 
the specimens referTe<l to being B. gattattts^ Bremer and Orey, v. 216 

though it may occnr in Kanara, ns Messrs. Elwes and Edwards 
(I.C., p. 283) record it from Bombay. 1 have no specimens of 
B. hevani from any part of Sonth India. In Bombay Mr. Aitken says 
he has bred it on grass. It is doubtful if he knew the species when he 
wrote. 


240. Baoris (Chapra) sinensis, Mabille. 

Recorded as Chapra promnens [recte promtnens^t Moore, in the first 
Elanai'a paper, (p. 371, n. 82), which is synonym of B. sinensis, tlie 
larva feeding on ^^Sorne species of Aram.'* The species is omitted 
altogether from the second paper. BIr. Bell says it is a wrong identi- 
fication, and tliat the specimens so recorded were Baoris (Parmira) 
conjuncta^ Heirich- Schaffer. 

241. Baoris {Chapra) scboohracea, Moore. 

Oryza sativa^ Linn. {Oraminem)* 

Grasses {Graminese), 

Mr. Bell thinks that this species and the following are one and the 
same, in which I am inclined to follow him, as I have never been able (o 
separate them satisfacforil/. The form with the underside grey, typical 
B. suhochraeeay is never found in Kanara in the rains, and is probably 
a dry-seascsi form of B. maihias, Messrs. Elwes and Edwards (Lc., 
p. 275 ) keep them distinct. They saj that the form of the male geni- 
talia is different in the two species. 
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242. Baoius (Ohapra) mathias, Fabridns. 

Oryza saliva, Linn. {Qramiupse). 

G 1‘aAses ( Graminefe ) , 

243. Udaspks folus, Cramer. 

Curcuma Amada, Roxb.* (ScitaininesB) . 

Keenipferia pauduratti, Roxb. (^Bcitaminesa) . 

Hedychinm coronarittm, Koenig (^Scitammese) . 

Amomnm microstephannm, Baker (^Scitaviineas). 

244. Notocuypta PEisTHAMELri, Boisduval. 

Curcuma Amada, Roxb. (Scitamineee). 

Hedychium coronarium, Koenig {Scitamineie) . 

Avioimim microsteplianum, Baker {Bcitaminem) * 

In the Becoiid Kanara paper (p. 62) the lar^a of this species is said 

to feed on Maranta** That genus of plants is nofc kept distinct by Bir 
J. D. Hooker, but appears in the synonymy of sev^eral genera of the 
ScitaminesB in conjunction with various' species of plants. Messrs. 
JDavidsou, Bell and Aitken give N. restricta, Moore, as a spctcies- distinct 
from N. feisihavtelii, and describe the transformations of both. From 
these descriptions the larvee would appear to differ -considerably in the 
two species, and feed on different plants, N. feisthimalii on Amomum, 
and N. restricta on Curcuma. Further observations on the subject are 
very desirable, as Messrs. Elwes and Edwards (l.c., p. 239) unite the^ 
two. Typically the imagines are quite distinct, but intermediate ex- 
amples nre apparently common. Mr. Bell maintains stoutly that the 
tw o species are distinct. 

245. Sang us pulliqo, Mabille. 

Amomum microstephannm. Baker {Scitaviineso ) . 

Mr. Bell says that the larvie of Sancus pulligo and Notnerypta 
feisthamelii, Boisduval, can hardly be distinguished, but that the larvae 
of N. feisthamelii and N. restricta, Moore, cannot be, with care, mistaken 
the one for the other. 


Dutterjlies from the Westeim Himalayas and Kashmir, with the food- 
plants of their larvee, 

1. Vanessa cardui, LinnaBus. 

Carduus sp. {Oompositse). 

* In the aeooud Kanara paper, p. 62, the food-plant of this species is said to 
be Curcuma aromatica, Salisb., which is an incorrect identification. 

J, II. 36 
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2. VAwaSSA CASCHMIRENSIS, Kollai\ 

* Urfica parviflora, Roxb. (Urficacpw). 

3. Vanessa xanthomelas, Wieuei’ Vorzeichiuss. 

Salix teh'asperttm, Roxb. (8alicine^e)» 

4. Thecla SASSANtDES, Kollar. 

Indigofera atropurpurea^ Hamilt. (Leguminosie), 

5. Htsodra SELiBA, Moore. 

Indigofera atropurpurea^ Hamilt. {Leguminosie), 

I may note that in the descriptions of larvte above fourteen seg- 
ments are always reckoned ; all fourteen are very obvious in some larvee, 
the head being the first, the anal fiap the fourteenth ; all fourteen 
somites are very distinct also in some pupee, hardly distinguishable as 
regards 13 and 14 in others. Segment 2/3, <&c., is the margin common 
to segment 2 and segment 3. 


'KY,—Note on the avian genua Harpactes, Swainaon, — By Lionel de 
HlclviLLB, Natural Miatory Secretary, 

In a footnote on p. 130 ante Colonel C. T. Bingham points out that 
the genus Harpactes of Swainson cannot be used for a genus of birds, 
being preoccupied. This was first pointed out by Cabanis and Heine in 
Mus. Hein., n. iv, pt. I, p. 154 (1863), and referred to by Mr. Charles 
W. Richmond in Proc. United States National Museum, vol. zvii, p. 602, 
footnote (1894) ; by Mr. HaiTy C. Oberholser iu Proc. Acad. Nat. 
Sciences Philadelphia, 1899, p. 206 ; and in the Ibis, seventh series, 
vol. vi, p. 555 (1900). Messrs. Cabanis and Heine, Richmond, and 
Oberholser specify Pyrotrogouj Bonaparte, ns the name by which these 
birds should be generically known, the typical species being Trogon 
ardensy Temminck. 
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In the above the virama has been omitted for the sake of clearness. 

In Modem Yemaculars only ; ^ may be represented by p , and W 
by rh. 

Ava^'oha is to be represented by an apostrophe, thus ^ sf^ sQ ’j94. 
Visarga is represented by A, JihvdmUliya by A, and Upadhmdniya by 
Anusvdra is represented by m, thus snmsarga^ and anundsilca by the 
sign over the letter nasalized, thus 'if d, ifT 3, and so on. The whHla 
accent is represented by the sign ' and the svarita by Thus, 
agnth, vfuuT janiti, W hvd^ WUIT hanya. The anuddtta accent may be 
represented by \ Thus, 3* ti dvardhanta. 
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when representing anundsika in D§Ta 
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The J of the article Jl in Arabic words should be assimilated 
before the solar letters ; and the vowel « which often precedes the article 
and absorbs its rowel should remain attached to the word to which it 
belongs. Thus — dJjdJi JUI| Iqbalu-d-danlah. 

Tantom may be rendered by a-e. g., itti/Uqan, AUf-i Tnaqsunik should 
be rendered by a. 

Final S need not be written in Persian and Hindustani wordSf 
‘ but should be written in Arabic words. 








